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NEW NAMES AND NEW SPECIES 
IN THE FLORA OF CURA RESP. ANTILLES 

By 

A. BoRHIDI and Z. KERESZTY 

RESEARCH INSTITUTE FOR BOTANY, HUNGARIAN ACADEMY OF SCIENCES, VÀCRÀTÒT 
(Received 20 January, 1979) 


A list of necessary nomenclatural changes concerning thè flora of Cuba, some 
new combinations, a new revised analytical key for classifying thè Cuban species of thè 
genus Ternstroemia (Theaceae ) and criticai remarks on some Antillean taxa of Gesneria - 
ceae; thè type specimens of some recently published new taxa of thè genera Harpalyce 
( Fabaceae ), Amyris ( Hutaceae ), Banara and Xylosma (Flacourtiaceae ) are reported. 
A criticai revision of thè Guapira rufescens (Griseb.) Lundell ( Nyctaginaceae) with 

descriptions of two species and two varieties new to Science. 


Introduction 

The taxonomical results published during thè last 10 years concerning 
thè flora of thè Caribbean regions, especially thè excellent new Flora of Jamaica 
by Adams (1972) revised very carefully froin a nomenclatural point of view 
(with thè collaboration of T. W. Stearn) and some important monographic 
studies necessitated rectifying thè nomenclatural mistakes and thè outworn 
namcs applied in thè Flora of Cuba and in other Works concerning thè surround- 
ing Antillean areas. Morcovcr a few criticai remarks have to be made on some 
monographic studies as well. Additionally thè holotype sheets of recently 
described species of thè genera Harpalyce (Fabaceae), Behaimia (Fabaceae), 
Amyris (Rataceae), Ternstroemia (Theaceae), Xylosma ) Flacourtiaceae) and Ges¬ 
neria (Gesneriaceae) are also shown in photos. 


Potamogetonaceae 

Cymodocea manatorum Aschers. Cymodooea filiformis (Kiitz.) Correi, according to CoRREL, 
Wrightia 4: 74. 1968. 

Cyperaceae 

Cyperus diffusus Valli ssp. tolucensis (Kunth) Borhidi stai. nov. 

Basionymon: Cyperus tolucensis Kunth, Nov. Gen. et Spec. IBIS: 206. Syn.: C. dif¬ 
fusus var. tolucensis (Kunth) Kiik. in Engl. C. diffusus ssp. diffusus is a South-Asian taxon, 
does not occur in thè Neotropics. 
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Gramineae 

Uniola virgata Griseb. = Leptochloopsis virgata (Poir.) Yates 
Trichachne insalaris (L.) Nees = Digitarla insularis (L.) Mez ex Ekman 

Palmae 

According to thè monograph of R. W. Read [The genus Thrinax ( Palmae: Coryphoideae) 
Smiths. Contrib. Bot. No. 12. 1 98. 1975] two species of Thrinax can he found in Cuba: 

Thrinax wendlandiana Becc. and Thrinax parviflora auct. non Sw. Thrinax radiata Lodd. 
ex Schult. 

Thrinax drudei Becc. and Thrinax punctulata Becc. Thrinax morrisii Wendl. 

Haitiella munizii (Borhidi) Borhidi coinh. nova 

Basionymon: Coccothrinax munizii Borhidi in Acta Bot. Acad. Scient. Hung. 17: 2. 
1971. The first report of thè genus Haitiella Bailey froin Cuba. 

Pseudophoenix sargenti Wendl. is represented in Cuba and in thè Greater Antilles by thè ssp. 
saonae (O. F. Cook) R. W. Read according to Read in Gentes Herb. 10: 204. 1968. 

Acrocomia armentalis (Morales) Bailey Gastrococos crispa (HBK) H. E. Moore according to 
II. E. Moore Principes 11: 121. 1967, and Gastrococos Morales 1865 is a valid monotypic 
endemie palm genus of Cuba. 

Pontederiaceae 

Pontederia cordata L. (Cuba); Prov. Pinar del Rio; Rio Hondo, Candelaria. New to Cuba. 

Orchidaceae 

Epidendrum polybulbon Sw. does not exist in Cuba. 

Epidendrum polybulbon auct. FI. Cub. non Sw. Epidendrum cubincola Borhidi Acta Bot. 
Acad. Sci. Hung. 22: 295. 1976. 

Piperaceae 

Piper arboreum Aubl. ssp. stamineuni (Miq.) Borhidi status novus 

Basionymon: Artanthe staminea Miq. in Hook. London Journ. Bot. 4: 461. 1845. 
Syn.: Piper stamineum C. DC. in Urb. Symb. Ant. 3: 176. 1902; Piper arboreum Aubl. var. 
stamineum (Miq.) Yuncker. This taxon having a vicariant area in Jamaica and Cuba is to be 
considered as a subspecies of P. arboreum Aubl. 

Juglandaceae 

Juglans insularis Griseb. is a distinct endemie species of Cuba, not identical witli ,/. jamaicensis 
C. DC., as it was suggested by M. Wayne in Brittonia 12: 1—26. 1960 and accepted by Alain 
H. Liogier in Suppl. Flora de Cuba 1969: 49. According to Adams (Flora of Jamaica 1972) 
J. jamaicensis C. I)C. is endemie to Jamaica. 

Nyctaginaceae 

Torrubia Veli. 1825 Guapira Aubl. 1775 according to Lundell in Wrightia 4: 79. 1968 and 
to Little in Phytologia 17: 367. 1968. This resulted in a number of nomenclatural changes, 
as follows : 

Torrubia obtusata (Jacq.) Britt. Guapira obtusata (Jacq.) Little 

T. obtusata var. brachycarpa (Heimerl) Alain Guapira obtusata var. brachycarpa 
(Heimerl) Alain 
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T. obtusata var. aberrans (Heimerl) Alain Guapira olii usala var. aberrati» (Heimerl) 
Alain 

Torrubia discolor (Spreng.) Britt. Guapira riiscolor (Spreng.) Little 
Torrubia Iconis Standl. Guapira leonis (Standl.) Lundell 
Torrubia longifolia (Ileinierl) Britt. Guapira longifolia (Heimerl) Liti le 
Torrubia bracci Britt. Guapira bracci (Britt.) Little 

Torrubia fragrans (Dum.-Cours.) Standley Guapira fragrans (Dum.-Cours.) Little 
Torrubia insularis Standley Guapira insulari» (Standl.) Lundell 
Pisonia rotundata Griseb. Guapira rotundata (Griseb.) Lundell 
Torrubia rufescens (Griseb.) Britt. Guapira rufescens (Griseb.) Lundell 


Guapira rufescens (Griseb.) Lundell s.l. 

This species shows a considerable variability in thè mountains of thè 
forrner Provinces of Oriente and Las Villas. A detailed morphological examina- 
tion based on field and herbarium studies led to thè following results: 

1 a Leaves ovate, petiole 1.2—2.2 cm long (Cuba; Prov. of Las Villas; 

Sierra de Escanibray, endemie) . 1. Guapira clarensis Borhidi 

b Leaves obovate, elliptic to lanceolate, petiole up to 1 cm long. . .2 

2 a Tree up to 15—20 m height; leaves obovate to spathulate, peduncle up 

to 15 min, inflorescence hardly ramified, dense, few-flowered, stamens 
6—(7), shortly exerted (Cuba; Prov. of Oriente, Nortli of Oriente) 

. 2. Guapira ophiticola Borhidi 

b Shrubs or little trees; leaves 4—10 cm long, obovate to oblong-lan- 
ceolate, peduncles generally 15—30 min long, inflorescence broadly 
ramified, manyflowered, stamens 8—9, long exerted (Cuba; Nortli of 

Oriente, endemie) . 3. Guapira rufescens (Griseb.) Lundell 

aa Leaves lanceolate to oblong-lanceolate, tapering into thè apex (Cuba; 

Prov. of Oriente: Sierra de Nipe, Sierra de Cristal, endemie). 

.var. lanceolatus Borhidi 

bb Leaves obovate to oblong-obovate, rounded at thè apex . aaa 

aaa Leaves obovate, 4—8 cm long, peduncle 20—30 min long, anthocarp 

tapering at thè apex (Cuba; Nortli of Oriente, endemie). 

. var. rufescens 

bbb Leaves oblong-obovate, 7—10 crn long, inflorescence short with 10—15 
min long peduncles, anthocarp not tapering into thè apex (Cuba; Prov. 
of Oriente: Moa, endemie) . var. moaensis Borhidi 


Guapira clarensis Borhidi sp. n. 

Arbor mediocris, 12 - 15 m alta (ex Jack in schaedis). Rami veteriores albido-flavicantes, 
longitudinaliter tenuiter striolati, glabri, apicem versus squamulis minutis ferrugineis induti. 
Folia apice ramorum lateralium brevium opposita vel plerumque conferta, longe et crasse 
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petiolata. Petiolum 1,2 — 2,5 cm longum et 0,7 —1,8 mm latum, striatum, supra sulcatuin. 
nervo medio in sulco prominenti, squainulis ferrugineis densissime tomentosum. Lamina folii 
ovata vel elliptica, 3 6 cm longa et 1,5 —2,8 cm lata, sub medio latissima, basi obtusa vel 

in petiolum breviter attenuata, antice rotundata apice ipso minute emarginata, in statu juvenili 
utrinque ferrugineo-tomentosa, postremo glabrescens; nervo medio supra in sulco prominulo, 
subtus crassiuscule prominenti, lateralibus utroque latere 7 12 sub angulo 70 —80 abeuntibus 

marginem versus leviter arcuatis, non anastomosantibus, subtus manifeste prominentibus. 
Cetera ignota. 

Holotypus: Cuba; Prov. Las Villas. Sierra de Escambray, prope Buenos 
Aires in alt. 800—900 m.s.in. Leg.: J. C. Jack 7280 (HAC) 12. apr. 1929. 


Guapira ophiticola Borii idi sp. n. 

Arbor mediocris vel alta usque ad 15 20 m. Rami veteriores cinerascentes, striati 

glabri, hornotini squamis minutis ferrugineis densissime obtecti. Folia opposita, 2—6 mm longe 
petiolata, petiolis dense ferrugineo-tomentosis suffulta, lamina obovata vel spathulata, 1,5 — 
4 cm longa et 1—2,5 cm lata, apice rotundata, basi longe attenuata et cuneata, supra convexa 
et glabrescens, subtus concava et dense ferrugineo-tomentosa, nervo medio supra appianato, 
subtus prominenti, lateralibus utrinque obsoletis, margine revoluta, crasse coriacea. Inflores- 
cencia mascula usque ad 15 mm longe pedunculata, capituliformiter contracta, pauciflora, 
2 — 2,5 cm longa. Perianthium 2 — 2,5 mm longum, denticulis 5, 0.2 —0,3 mm longis, dense fer- 
rugineum. Stamina 6 —(7), filamenta basi in tubo inserta, 2 — 2,5 mm longa, antherae orbi- 
culari cordiformes, 0,5 mm longae, medio affixae, e tubo brevissime exsertae. Ovarium rudi- 
mentarium 0,5 mm longum, Stylus 1 mm longus, apice truncatus vel deficienter penicillato- 
ramificatus. Inflorescentia feminea (vide paratypum) 2 — 2,5 cm longa, 10 15 mm longe 

pedunculata, capitulata vel breviter racemosa. Perianthium tubulosum, apice basique atte- 
nuatum, 3,5 — 4 mm longum, dense ferugineo- vel rufo-tomentosum, denticulis 5, brevissimis. 
Ovarium 2 mm longum, Stylus 2 mm longus, paullo exsertus. apice penicillato-racemosus, 
Staminodia 6, inaequilonga, ovarium non superantia Fructus non visus. 

Holotypus: Alain 5436 HAC; Cuba; Prov. Oriente. Sierra del Cristal, 
Saca La Lengua. Leg.: Alain, Acuna et Lopez Figueiras, 2—7. apr. 1956. 
Isotypus: HAC. 

Paratypus: Acuna et Zayas 19659; Cuba; Prov. Oriente; Sierra del 
Cristal, Nicaro; Area named formerely as “Montes of United Fruit”. Leg. 
Acuna et F. Zayas, 26—27. Mai. 1955. HAC Fior. fem. 

Specimina examinata: Sierra de Nipe: Charrascal de la Cueva, Pinares de Mayari. Leg.: 
Lopez Figueiras 2515 HAC! 25. febr. 1956 (ster.) — Sierra del Cristal: Saca La Lengua Leg.: 
A. Borhidi, M. Vales, R. Oviedo 11 apr. 1976. — Entre Los Mulos y Corea in alt. 700 800 

m.s.m. M. Lopez Figueiras UO 220 (HAC) Sierra de Moa: Breiìales de la Playa de Vaca, 
Moa, Leg.: Acuna 13096 HAC(SV), 9. nov. 1945 (ster.) Ibidem, Acuna 12412 HAC(SV) 
11. apr. 1945. (ster.) — Monte La Brena, Moa. Leg.: Clemente et Crisógone 4420 HAC(LS), 
24. jun. 1945. (fior, fem.) 
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Obs.: Pisonia rufescens (Griseb.) f. parvifolia Urb. et Heimerl (Syn.: Tor- 
rubia rufescens f. parvifolia (Uri), et Heimerl) Alain) non Torrubia parvifolia 
Stand!, nec Guapira parvifolia (Standl.) Lundell secundum specimen typicum 
Ekman 9589, Si(*rra de Nipe, Via Bio (S) bue pertinet. 


Guapira rufescens (Griseb.) Lundell 

var. rufescens : foliis obovatis, 4 — 8 cm longis, antice rotundatis, inflorescentia elongata, 
cymoso-corymbosa, multiflora, pedunculus 20 30 nini longus, anthocarpium 6 9 mm lon- 

gum, apice attenuatimi. 

var. lanceolatus Borhidi var. n. 

Rami hornotini ferrugineo-tomentosi, veteriores glabrescentes, striati, albi. Folia op- 
posita. 5 10 nini longe petiolata, lanceolata, oblanceolata vcl lineari-lanccolata, 6 —14 cm 

longa, 1,5 —2,5( —3,5) cm lata, latitudine 4 —5-plo longiora, leviter obliqua, apice longe atte¬ 
nuata et obtusa, basi longe cuneata et in petiolum protracta, subtus ferrugineo-tomentosa, 
postremo glabrescentia vel glabra, margine irregulariter crenulato-undulata, coriacea; nervo 
medio supra impresso, subtus valde prominenti, lateralibus supra inconspicuis vel obsoletis, 
subtus leviter prominulis, marginem versus arcuatis, obsolete anastomosanti-reticulatis. Flos 
fructusque non visi. 

Typus: UO L024. Cuba; Prov. Oriente; Sierra de Nipe, Pinares de Mayari, 
Charrascal de la Cueva. Leg.: Lopez Figueiras 27—31. Mai. 1960. HAC ! 
Isotypi: HAC, HAJB. 

Specimina examinata: Sierra del Cristal: Rio Lebisa in alt. 570 660 in. sm. Leg.: 

Lopez Figueiras 26. aug. 1959. Sierra del Cristal: Cayo Verde; Leg.: Alain 4530; 26. dee. 
1955. Falda Sur del Pico del Cristal; leg.: Alain 4741; 28. dee. 1955. Ibidem, leg.: A. 
Borhidi et M. Vales 12. apr. 1976. 

var. inoaensis Borhidi var. n. 

A typo differt foliis oblongo-obovatis. 7 11 cm longis, latitudine 2 3-plo longioribus 

inflorescentiis femineis brevibus, 2 4 cm longis, breviter ramifìcatis, pedunculis 10 20 mm 

longis, anthocarpio 8 11 mm longo, apice rotundato vel truncato, 

Typus: Cuba; Prov. Oriente; Región de Moa: Charrascal del Coco, Leg.: 
Leon, Alain, Clemente et Crisógone 22642 HAC, 3. aug. 1945. (fruct.). 
Isotypus: HAC. 

Specimen examinatum: Ibidem, Clemente 4749, aug. 1945. verisimiliter isotypus. 

Mimosaceae 

Albizzia berteriana (Balli.) Gómez de la Maza Pseudalbizzia berteroana (Ball), ex I)C.) 
Britt. et Rose 

Pithecellobium arboreum auct. culi, prò majore parte, non (L.) Urb. = Pitbecellobiuni cubense 
Bisse in Ciencias ser. 10. Botanica Univ. Hahana No. 2: 6 7. 1975. 
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Caesalpiniaceae 

Caesalpinia violacea (Mill.) Steud. Pellophorum linnaei Benth. et Hook. 



Fig. 1 . Holotype specimen of Harpalyce cristalensis Borhidi et Muiìiz (Acuna 19671) 


Fabaceae 

A taxonomic study on thè Cuban species of thè genus Harpalyce has recently been 
publislied — Borhidi, A. — Muniz, O.: Adiciones al conocimiento de la flora cubana (I). 
Ciencias Biológicas Acad. Cien. Cuba 1 : 131 —145. 1977. — with a new analytic key and 
descriptions of 8 species and 2 varieties new to science. 

Harpalyce cristalensis Borhidi et Muniz in Ciencias Biologicas Acad. Cien. Cuba 1 : 133 134. 

1977. (Fig. 1.) 

Holotype: Acuna 19761 HAC; Cuba: Sierra del Cristal; Saca La Lengua. Coll.: J. Acuna 
and F. Zayas 26-27. May, 1955. 
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Harpalyce borhidii Mmìiz l.c. p. 134 135. (Fig. 2.) 

Holotype: Lopez Figueihas 2504 1IAC; Sierra de Nipe; Charrascal de La Cueva, Pinareg 
de Mayari, 25. Febr. 1956. Isotypes: HAC(LS), BP, HAJB. This species was confused with thè 
specimen» of //. villosa Britt. and Wilson (Fig. 3.) 



Fig. 2. Holotype specimen of Harpalyce borhidii Muniz (LF 2504) 


Harpalyce cubensis Griseb. var. cajalbanensis Borii idi et Muniz l.c. p. 136. 

Holotype: Acuna 15061 11AC; Prov. of Pinar del Rio: Charrascales of Cajalhana. 
Harpalyce flexuosa Leon et Alain ex Borhidi et Muniz l.c. p. 136. (Fig. 4.) 

Holotype: León 11971 HAC; Prov. of Oriente: Sierra de Imias. Alto de la Mesa de 
Prada, Jauco. 17. July —4. Aug. 1924. Isotype: HAC. 

Harpalyce foliosa Borhidi et Muniz l.c. p. 136. (Fig. 5.) 

Holotype: Alain 3075 (HAC); Cuba; Province of Oriente; in forests of Palenquito de 
Yateras in alt. approx. 550 in.a.s.l. Collected by Alain July 20, 1953. Isotype: HAC. 
Harpalyce acunae Borhidi et Muiìiz l.c. p. 137. (Fig. 6.) 
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Holotype: Lopez Figueiras 1722 HAC(LS 13525); Sierra de Nipe; Finca La Caridad. 
26. Nov, 1957. Isotypes: HAC, HAJB. 

Harpalyce nipensis Urb. var. lanceolalus Borhidi et Muniz l.c. p. 137- 138. 

Holotype: Alain 5880 HAC; Sierra de Cristal; Rio Miguel, in evergreen serpentine 
scrub. Collected by Alain, Acuna and Lopez Figueiras, 2 7 Apr. 1956. Isotypes: HAC, 

HAJB. 



Fig. 3. Representative specimen of Harpalyce villosa Britt. et Wils. (Leon 20772) 

Harpalyce toaensis Borhidi and Muiìiz l.c. p. 138. (Fig. 7.) 

Holotype: Alain 3168 HAC; Prov. Oriente: Cuchillas de Toa; in pine forests of Pena 
Prieta, La Magdalena, Toa; alt. approx. 600 m.a.s.l. Collected by Alain H. Liogier, 22. July, 
1953. Isotype: HAC(LS 13526). This species was formerly classified as H. alainii Leon, which 
can be distinguished easily by much larger leaflets, shorter peduncled inflorescences and much 
longer pedicelled flowers (Fig. 8.). 

Harpalyce moana Borhidi and Muniz l.c. p. 138 — 139. (Fig. 9.) 

Holotype: HAC 26819; Prov. of Oriente; Mina Potosi, Moa. Collected by V. Samek, 
May. 1968. 
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Harpalyce baracoènsis Borhidi and Muniz l.c. 139. (Fig. 10.) 

Holotype: UO 814 in HAC; Prov of Oriente; Charrascal de Cuaha. Baracoa. Collected 
by Lopez Figueiras, 14. Aprii, 1960. Isotypes: LS 19734; HAJB. 

Pictetia marginata auct. cub. p. p. non Sauv. Pictelia cubensis Bisse in Ciencias Univ. 
Habana Ser. 10. Botànica No. 2: 9. 1975. 


i 



HFRBARIO mi (MiQO DE U SAUl 

plantas oc cuba 



Fig. 4. Holotype specimen of Harpalyce flexuosa Leon et Alain ex Borhidi et Muniz (Leon 

11971) 


Pictelia spini/olia auct. cub. p. p. non (Desv.) Urb. Pietetia arborescens Borhidi, Acta 
Agron. Acad. Sci. Hung. 27: 431. 1978. 

Belairia ternata Wr. in Griseb. Belairia angustifolia (Griseb.) Borhidi 

Belairia mucronata auct. cub. p. p. non Griseb. Belairia Havaniiartini Bisse l.c. p. 11. 

Brya buxifolia auct. FI. Cub. non Urb. Brya hirsuta Borhidi in Acta Bot. Acad. Sci. Hung. 
22: 301. 1976. 

Brya ebenus (L.) DC. is an endemie soft leafed deciduous shrub, which probably does not 
occur in Cuba. The related Cuban populations belong lo a number of species, some of them 
not described yet (according to Bisse l.c. p. 8 — 9). A recently described species of this taxo- 
nomic range is Brya microphylla Bisse l.c. p. 8. 
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Behaimia roigii Borhidi in Acta Agron. Acad. Sci. Ilung. 27: 430. 1978 is an interesting new 
tree species with leaves composed of numerous little leaflets, of thè endemie Cuban genus 
Behaimia nntil now known as a inonotypic one (Figs 11— 12). 

Goeffroea inermis W. Wright = Andira inermis (W. Wright) DC. 



Fig. 5. Harpalyce foliosa Borhidi et Muniz. holotype specimen (Alain 3075) 


Erythrina leptopoda auct. FI. Cub. non Urb. et Ekm. = Erythrina acunae Borhidi in Acta 
Agron. Acad. Sci. Hung. 27: 430. 1978. 

Dolichos Lablab L. Labiali purpureus (L.) Sweet 

Rutaceae 

The generic naine Fagara L. is to he maintained as “nomen conservandum”. In con- 
sequence of this all combinations of thè former Cuban Zanthoxylum species have been changed: 
Zanthoxylum taediosum A. Ridi. = Fagara taediosa (A. Rich.) Kr. et Urb. 
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Zanthoxylum coriaceum A. Rich. Fagara coriacea (A. Ridi.) Kr. et Urh. 
Zanthoxylum Fugarci (L.) Sarg. = Fagara plerota L. 

Zanthoxylum Elephantiasis Macf. Fagara elephantiasis (Macf.) Kr. et Uri). 
Zanthoxylum martinicense (Lam.) DC. F'agara inartiniccnsis Lam. 



HMM«0 r*e 


Fig. 6. Holotype specimen of Harpalyce acunae Borhidi et Muniz (LF 1722) 


Zanthoxylum pistacifolium (Griseb.) Fagara pistacifolia (Griseb.) Kr. et Urb. 

Zanthoxylum nannophyllum (Uri).) Alain F’agara iiannophylla Urb. 

Zanthoxylum curbcloi Alain in Contrib. Ocas. Mus. Hist. Nat. Col. de La Salle Habana No. 9: 
23. 1950. = Fagara curbcloi (Alain) Kereszty comb. n. 

Zanthoxylum lomincolum (Urb.) Alain F’agara loinincola Urb. 

Zanthoxylum shafcri P. Wils. in North. Amer. FI. 25: 182. 1911 Fagara shafcri (P. Wils.) 
Kereszty comb. n. 

Zanthoxylum acuminatum Sw. Fagara acuminata Sw. 

Zanthoxylum cuhense P. Wils. Fagara juglaiulifolia Kr. et Urb. 
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Zanthoxylum pimpinelloides (Lam.) DC. Fagara pimpinelloides Lam. 
Zanthoxylum spinosum (L.) Sw. Fagara spinosa (L.) Sw. 
Zanthoxylum phyllopterum (Griseb.) Wr. = Fagara phylloplera Griseb. 
Zanthoxylum dumosum A. Rich. Fagara dumosa (A. Rich.) Griseb. 



Fig. 7. Holotype specimen of llarpalyce toaensis Borhidi et Mmìiz (Alain 3168) 


Zanthoxylum acunai Alain in Contr. Ocas. Mus. Hist. Nat. Col. de La Salle No. 9: 22. 1950 = 
Fagara acunai (Alain) Borhidi et Kereszty comb. n. 

Zanthoxylum spinifex (Jacq.) DC. = Fagara spinifex Jacq. 

Zanthoxylum leonis Alain in Contr. Ocas. Mus. Hist. Nat. Col. de la Salle No. 9: 23. 1950 = 
Fagara leonis (Alain) Kereszty comb. n. 

Zanthoxylum ekmanii (Urb.) Alain = Fagara ekmanii Urb. 

Zanthoxylum duplicipunctatum Wr. ex Griseb. Fagara duplicipunctata (Wr. ex Griseb.) Kr. 
et Urb. 

Zanthoxylum organosium (Urb.) Alain = Fagara organosia Urb. 


Acia Botanica Academiae Scientiarum Hungaricae 25, 1979 



NEW NAMES ANI) SPECIES IN CUBA RESP. ANTILLES 


13 


Zanthoxylum dictyophyllum (Urb.) Alain Fagara dirtyophylla Uri». 

Zanthoxylum flavum Valli Fagara flava (Valli) Kr. et Urb. 

Amyris lineata Wr. ex Griseb. sensu Leon and Alain (Flora de Cuba, 2: 394. 1951) was proved 
to be a specie» complex, which can be separateci into tliree well defined taxa (see Bohiiiih and 



Kereszty in Borhidi, A. — Imchanitskaya, N. Muniz, ().: Acta Agron. Acad. Sci. llung. 
27: 431 432. 1978) as foUows: 

Amyris lineata Wr ex Griseb. s. str. Type: Wr. 1154! in HAC isotype! Fig. 13. 

Amyris maestrensis Morbidi et Kereszty l.c. p. 432. Fig. 14. 

Holotype: Cuba; Sierra Maestra, in montane rain forests of Loma del Gato, alt. approx. 
1000 m.a.s.l. Collected by Clemente No. 5156, dee. 1946. Isotype: BP. 

Amyris verrucosa Morbidi et Kereszty l.c. p. 432. Fig. 15. 

Holotype: Cuba; Sierra de Escambray; Laguna» de Buenos Aires, in alt. approx. 800 
m.a.s.l. Collected by .1. G. Jack Nr. 7893. 9. Aprii, 1930. IIAC!. Isotype: BP! 
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Meliaceae 

Trichilia havanensis Jacq. is a good species, not identical with T. glabra L., as it was con 
tributed by Alain H. Liogier (Suppl. Flora de Cuba 1969: 84). 



Fig. 9. Harpalyce moana Borhidi et Muniz, holotype specimen (26819 HAC) 


Malpighiaceae 

Byrsonima spicata auct. cub. non (Cav.) L. C. Rich. = Byrsonima coriacea (Sw.) Griseb. 
Byrsonima lucida auct. FI. Cub. p. p. non DC. = Byrsonima orientensis Bisse l.c. 13. 

Euphorbiaceae 

Phyllanthus cuneifolius (Britt.) Croiz. Securincga cuneifolia (Britt.) Webster 

Croton L. A new taxonomic revision of thè Cuban species of thè genus Croton was published 

by A. Borhidi and 0. Muniz in Annales Ilist.-Nat. Mus. Nation. Ilung. Budapest 69: 41 — 53 
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(1977) with thc descriptions of 11 new species and 4 new combinations furthermore with a 
completed description of some insufficiently known species. 

Acidocroton oligostemon auct. FI. Cub. p. p. non Urb. from thè serpentine barrens of thè Prov- 





Fig. IO. Holotype specimen of Harpalyce baracoènsis Borhidi et Muniz (UO 814 HAC) 


ilice Las Villas Acidocroton acuirne Borhidi and Muniz in Acta Bot. Acad. Sci. Ilung. 22: 
305. 1976. 

Platygyne Mere. A revision of tliis genus was published by Borhidi (Annales Hist.-Nat. Mus. 
Nation. Hung. Budapest 64: 89 94) with description of two new species. Alain II. Liogier 

suggested (1971) to including Platygyne into thè genus Tragia. Based on comparative pollen 
morphologic studies Platygyne seems to he a separate, endemie genus of Cuba. 

Omphalea commutata Muell. Arg. Cuba: Prov. of Guantànamo: Maisi; llispaniola. New to 
Culla; according to Alain H. Liogier in Meni. New York Bot. Gard. 21(2). 1971. 

Ditta Griseb. A new species of Ditta was recently described from thè Sierra Maestra, Cuba by 
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Borhidi in Acta Agrori. Acati. Sci. Ilung. 27 433. 1978. 

Ditta maestrensis Borhidi (D. myricoides Leon et Alain p. p. non Griseb.). Holotype: Leon 
10883 in HAC (LS); isotypes 10884 Leon in HAC(LS) and in NY; fig. 36. Leon and Alain: 
Flora de Cuba 3: 112. 



Fig. 11. Isotype specimen of Behaimia cubensis Griseb. (Wright 3383 in Herb. Sauvalle, 

HAC) 

Gymnanthes species of thè West Indies belong to thè genus Ateramnus P. Brown, according 
to Rothmaler in Feddes Repert. 53: 5. 1944 (see Adams: Flora of Jamaica as well), and due 
to this fact it is necessary apply following nomenclatural changes: 

Actinostemon brachypodus (Griseb.) Urb. Ateramnus brachypodus (Griseb.) Rothm. 
Gymnanthes lucida Sw. = Aterainnus lueidus (Sw.) Rothm. 

Gymnanthes albicans (Griseb.) Urb. Ateramnus alhicans (Griseb.) Rothm. 

Gymnanthes glandulosa (Sw.) Muell. Arg. Ateramnus glandulosus (Sw.) Adams 
Gymnanthes recurva Urb. Ateramnus recurvus (Urb.) Rothm. 

Two other taxa of Gymnanthes having very latescent tissues, male and female calyx 
with 2 3 well developed lobes, belong to thè genus Sapium. For this reason: 
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Gymnanthes pallens (Griseb.) Muell. Arg. Sapiuin palimi (Griseb.) Borhidi conili. n. 
Basionymon: Kxcoecaria pallens Griseb. in Meni. Amer. Acad. nov. ser. 8: 161. 1861. 
Gymnanthes pallens var. tenax (Griseb.) Muell. Arg. Sapiuin pallens (Griseb.) Borhidi var. 
tenax (Griseb.) Borhidi emidi, n. Basionymon: Excoecaria tenax Griseb. in Goett. Nadir. 
1865: 179. Syn.: Sapi urti parvifolium Alain in Rev. Soc. Cub. Bot. IO: 27. 1953. 



Li 



Fig, 12. Holotype specimen of Behaimia roigii Borhidi (7482 IlAC) 


Mettenia Griseb. 

According to Jamaican authors (Fawcett and Rendle, Adams) there is no essential 
inorpbological difference between thè Antillean genus Mettenia Griseb. and thè pantropical 
genus Chaetocarpus Thwaites. This resnlts in that thè carlier generie name Chaetocarpus is 
valid for thè Antillean species as well, witli thè following nomenclatural changes: 

Mettenia globosa (Sw.) Griseb. Chaetocarpus globosa* (Sw.) Fawc. et Rendle 
Mettenia oblongata Alain in Contrib. Ocas. Mus. Ilist. Nat. Col. de la Salle No. 11: 10. 1952 
Chaetocarpus globosus ssp. ohlongatus (Alain) Borhidi conili, et stat. n. Syn.: Mettenia glo¬ 
bosa ssp. oblongata (Alain) Borhidi in Botan. Kòzlem. 62: 25. 1975. 


2 
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Metteniu humilis Ekin. in Urb. Sertum Antillanum XXX. Feddes Repert. 28: 229. 1930 = 
Chaetocarpus humilis (Ekin. in Urb.) Borhidi comh. n. 

Metteniu cordifolia Urb. in Symb. Ant. 9: 213. 1924 = Chaetocarpus cordifolius (Urb.) Borhidi 
comh. n. fSyn.: Metteniu globosa ssp. cordifoliu (Urb.) Borhidi Botan. Kozlem. 62: 25. 1975]. 



1 

£ .. 


Fig. 13. Isotype specimen of Amyris lineatu Griseb. (Wright 1154 in Herb. Sauvalle HAC) 

Metteniu ucutifolia Britt. et Wils. in Bull. Torrey Bot. Club 39: 9. 1912 = Chaetocarpus acuti- 
folius (Britt. et Wils.) Borhidi comh. n. 

Sapinduceue 

A new criticai taxonoinic revision of thè Cuban taxa of Sapinduceue is in preparation 
by H. Lippold, who published a series of papers on thè new results of his studies. The most 
important changes are as follows: 

Scrjania 

Serjania albopunctuta Wr. in Griseb. is a good endemie species of thè Binar del Rio 
Province according to Lippold in Beitràge zur Phytotaxonomie 6. Folge p. 129. 1978, and 
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it is not idenlical with S. subdentata Juss., as it was reported (Leon and Alain: Flora de 
Cuba 3: 188). 

Serjania angusta Lippold Feddes Report. 85:612. 1974. Endemie to W-Cuba (Pan 
de Guajaibón, Sierra de Escambray). 



Fig. li. Holotype specimen of Amyris maestrensis Borhidi et Kereszty (Clemente 5156 IIAC) 

Serjania occidentalis Lippold l.c. p. 615. Endemie to thè Peninsule of Guanahacabibes 
(Pinar del Rio Province). 

Serjania linearifolia Lippold l.c. p. 612. Endemie to thè SW-coast of thè Sierra Maestra- 
Range hetween Cabo Cruz and Pilón (Oriente Province). 

Serjania microphylla Lippold l.c. p. 615. Endemie to thè south-eastern Coastal region 
of thè Province Oriente from Guantànamo to Maisi. 

Allophylus 

Allophylus occidentalis (Sw.) Radlk. Allophylus racemosus Sw. 

Allophylus roigii Lippold in Wiss. Zschr. Univ. Jena Math-Naturw. Reihe 19: 383. 
1970. Endemie to thè Peninsule of Guanahacabibes and thè southern part of thè Isle of Pines. 


2 * 
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Allophylus cristalensis Lippold (A. reticulalus Radlk. sensu Leon and Alain p.p.) 
in Feddes Repert 85: 615. Endemie to thè Nipe and Cristal Ranges of thè northern part of 
Oriente Province. 



Fig. 15. Holotype specimen of Amyris verrucosa Borhidi et Kereszty (Jack 7893 HAC) 


Allophylus maestrensis Lippold l.c. p. 618. Endemie to thè Sierra Maestra Range. 
Allophylus crassinervis Radlk. is an endemie species of Puerto Rico and does not occur 
in Cuba, according to Lippold in Beitr. zur Phytotaxonomy 6: 133. 

Thouinia 

Thouinia acuirne Borhidi et Munìz in Acta Bot. Acad. Sci. Hung. 21: 222. 1975. (T. 
cubensis Radlk. sensu Leon and Alain p.p.) Endemie to thè limestone cliffs of thè Nipe and 
Maestra Ranges (Prov. Oriente). 

Thouinia baracoènsis Borhidi in Acta Bot. Acad. Sci. Hung. 22: 309. (T. cubensis Radlk. 
sensu Leon and Alain in Flora de Cuba 3: 197. 1953 p.p.) Endemie to thè limestone haystack 
hili area at thè gorge of Yumuri River, East of Baracoa (Prov. Oriente). 
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Thouinia clarensis Lippold in Feddes Repert 85: 620. 1974. (T. trifoliata Poit. sensu 
Leon and Alain l.c. p. 196. p.p.) Endemie to thè Sierra de Escambray, in Middle Cuba. 

Thouinia holguinensis Lippold l.c. p. 621. ( T. trifoliata Poit. sensu León and Alain 
p.p.) Endemie to thè northern eiastal regions and keys of thè provinces Camagiiey and Oriente. 

Thouinia hypoleuca Borhidi l.c. p. 309. T. canescens Kadlk. according to Lippold 
(in litt.) 

Thouinia maestrensis Lippold l.c. p. 621. (T. trifoliata Poit. sensu Leon and Alain 
p.p.) Endemie to thè western part of thè Maestra flange between Cabo Cruz and Uvero. 

Thouinia nervosa (A. Ridi.) Griseb. (T. trifoliata Poit. sensu Leon and Alain p. maj. p.) 
is a valid endemie species of West-Cuba; it grows on thè haystack hills and liniestone Coastal 
dog-tootli areas in thè provinces Pinar del Rio. Habana and Matanzas, according to Lippold 
(1978: 135). 

Thouinia pseudopunctata Lippold in Feddes Repert. 85: 623. 1974. (T. elliptica Radlk. 
sensu Leon and Alain p.p. in Flora de Cuba 3: 195. 1953. — T. elliptica var. rotundata Borhidi 
et Munìz Acta Bot. Acad. Sci. Hung. 17: 33. 1971.) Endemie to tlie southern Coastal region 
of thè Province Oriente between Santiago de Cuba and Maisi. 

Dodonaea Miller in Cuba. 

An excellent revision of this genus made by li. Lippold (Beitr. zur Phytotaxonomie 6. 
Folge 79 — 126, 1978) seems to give a good solution of thè taxonomic problems concerning 
thè American taxa of this highly polymorphie genus. According to Lippold (l.c.) thè follow- 
ing species are represented in Cuba: 

Dodonaea Inalata IL B. K. (D. viscosa auct. amer. non L.). A species of neotropic 
distribution. It oecurs in thè Bermudas Florida, Greater Antilles, Mexico, Central and South- 
America to Brasil; in Cuba it can he found in all tlie provinces. 

Dodonaea elaeagnoides Rudolphi ex Ledei), et Adlerst. 1805 . (D. jamaicensis Spreng. 
non DC., ]). ehrenbergii Schlecht., 1). viscosa var. arborescens (Cunn./Sherff) a species of An- 
tillen distribution. It grows in Florida, Florida Keys, Bahamas, Greater and Lesser Antilles. 
In Cuba it occurs in thè provinces Camagiiey, Oriente and Isle of Pines. 

Dodonaea liuearifolia Linden ex Turcz. 1858. (D. viscosa var. linearis (Ilerv. et Sond./ 
Sherff f. linearis Sherff) Endemie to Cuba. 

Dodonaea viscosa (L.) Jacq. s. str. A species of cast-neotropic distribution. It occurs 
in Florida, Bahamas, Greater and Lesser Antilles and thè eastern coastal region of South 
America. In Cuba it can he found in thè Province Oriente and in Isle of Pines. 

Cupania macrophylla A. Rich. non Mart. Cupania cubensis G. Maza et Molinet. 

A species of West-Caribbean distribution. It occurs in Mexico, Guatemala and Cuba, accord¬ 
ing to Lippold (l.c.). 

Matayba opposilifolia (A. Rich.) Britton (AI. apetala Alain in Suppl. Flora de Cuba 
1969: 103, non Macfad.) A species of Cuba and Puerto Rico. 

Sapindus grandifolius Lippold in Feddes Repert. 85: 628. 1974. Endemie to East-Cuba 
at Maisi. 


Celastraceae 

Torralhasia domingensis IJrb. is a good species living in Dispainola and Cuba (Prov. of Oriente: 
Sierra Maestra; Prov. of Las Villas: Sierra de Escambray) according to Bohhidi in Acta 
Agron. Acad. Sci. Hung. 27: 433. 1978, where an analytic key for thè taxonomic rangc of thè 
genus Torralbasia is also done. 

Sabiaceae 

Meliosma herbertii Rolfe; Cuba; Prov. of Oriente, Yunque de Baracoa, 27391 ÌIAC(SV); leg.: 
Del-Risco. New to Cuba. 
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Malvaceae 

Malvastrum spicatum (L.) A. Gray Malvastruni aniericanuiii (L.) Torr. 
Abutilon giganteum (Jacq.) Sweet Abutilon datimi (Macf.) Griseb. 


Theaceae 


Ternstroemia L. f. 

Borhidi found thè concept of Ternstroemia peduncularis Leon and Alain 
in Flora de Cuba 3: 304. not DC. as a collective species in extremely amplified 
level, based on Kobuski’s study (1943). In order to classify correctly thè 
Cuban materials of thè genus Ternstroemia we intended for elaborating a new 
analytic key as follows: 

1 a Ovary generally unilocular; one of thè bracteoles in 2 min distance 
beneath thè calyx (Cuba: Provinces of Pinar del Rio, Matanzas, Las 

Villas, Oriente; endemie). 1. T. parviflora Krug et Urb. 

b Ovary bilocular, bracteoles next to thè calyx . 2 


2 a Peduncles up to 1.5 cm long. 3 

b Peduncles longer than 1.5 cm. 6 

3 a Peduncles curved or reflexed . 4 

b Peduncles straight . 5 


4 a Leaves spathulate-oblong to oblong-elliptic, 6—11 cm long, blackish when 

dry, petiole 5 —15 inni long (Cuba: Prov. of Pinar del Rio: Sierra de los 

Organos, Sierra del Rosario; endemie) . 2. T. cernua Griseb. 

b Leaves obovate, 2.5—5 cm long, reddish when dry, petiole 2—3 min long 

(Cuba: Prov. of Oriente: Sierra Maestra, Pico Turquino, endemie) . 

. 3. T. leonis (Britt. et Wils.) Ekm. in Schmidt 

5 a Leaves broadly eliiptic, obovate or suborbicular, 3—5 cm long, rounded 

at thè apex; peduncle 5—6 nini long; inner sepals 4—5 min (Cuba; Prov. 

of Oriente: Baracoa endemie).4. T. baracoensis O. C. Schmidt 

b Lea ves elliptic-ovate or oblong-elliptic, 4.5—7.5 cm long, obtuse to obtuse- 
acuminate at thè apex; peduncle 10—15 nini long, inner sepals 3 min 

(Cuba; Prov. of Oriente: Sierra Maestra, endemie). 

.5. T. microcalyx Krug et Urb. 


6 a Leaves 2—5 cm long, fruit mostly conic . 7 

b Leaves 3.5—12 cm long, fruit mostly globose or ovate. 9 


7 a Midrib impressed beneath, leaf margin piane, generally glandular-den- 
ticulate towards thè apex (Cuba; Prov. of Oriente; Sierra de Nipe, Sierra 

de Cristal, endemie) .6. T. apleura Krug et Urb. 

b Midrib prominent beneath, leaf margin entire, revolute . 8 
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8 a Leaves obovate-elliptic to suborbicular, blackish when dry, pale green 

beneath; peduncle straight, mostly erect, fruit long acuminate, acute at 

thè apex (Cuba; Prov. of Oriente: Sierra Maestra, endemie) . 

. 7. T. monticela (Britt. et Wils.) Ekin. in Schmidt 

b Leaves oblong-obovate, yellowish or reddisli beneath when dray, peduncle 
curved or deflexed, generally ferrugineous pulverulent; fruit shortly conic, 

ovate, acute at thè apex (Cuba; Nortli of Oriente, endemie) . 

. 8. T. flavescens Griseb. 

9 a Leaves elliptic to obovate, 4—12 cm long, tbick coriaceous, reddish when 

dry, lateral veins prominent and mostly anastomosing on both surfaces, 
margin revolute; ovules 3—6 in each cavity (Cuba; Prov. of Oriente: 

Sierra de Moa, Sierra del Cristal, endemie) . 

.9. T. nioaensis Porli idi et Muniz 

b Leaves obovate, 3.5—8 cm long, mostly subcoriaceous, lateral veins 
obsolete or inconspicuous on both surfaces, non anastomosing; margin 

generally piane, ovules 5—15 in each cavity (Cuba, Hispaniola). 

. 10. T. pediincularis DC. ssp. obovalis (A. Rich.) Borhidi 


T. peduncularis ssp. peduncularis: Leaves : granular-punctate, lateral veins conspicuous, 
margin curvate or broadly revolute, prophylla triangular-oblong or oblong-lanceolate, ovules 
12 20 in each cavity (Puerto Rico to Trinidad). 

T. pediinciilaris ssp. obovalis (A. Rich.) Borhidi conib. et stai. n. (Basionymon: Ternslroemia 
obovalis A. Rich. in Ramon de la Sacra: Ilist. Fis. Poi. Nat. de la Isla de Cuba voi. X. p. 89. 
tah. 25.) Leaves not granular-pointed, lateral veins mostly obsolete or inconspicuous, margin 
piane or narrowly recurvate; prophylla semiorbicular or ovate; ovules 5 15 in each cavity 

(Cuba, Hispaniola). 


Rheedia L. 


Clusiaceae 


Two analytic keys were published recently for thè Cubati species; one for tree sliaped Rheedias 
based exclusively on vegetative chatacters (Bisse in Ciencias Univ. Habana ser. 10. Botanica 
No. 2: 15. 1975), thè other for all thè Cubai) taxa by Borhidi (in Acta Bot. Acad. Sci. Hung. 
22: 311 312. 1976). According to tbesc works thè following changes are worth to mention: 

Rheedia ruscifolia auct. Cui), non Griseb. for thè specimens of thè Moa-Baracoa region 
Rheedia nioaensis Bisse 

Rheedia fruticosa Wr. ex Griseb. is an endemie species of thè serpentine scrubs of thè Prov¬ 
ince Pittar del Rio. 

Rheedia fruticosa auct. FI. Cui), non Wr. ex Griseb. p. p. as for thè plants of thè provinces 
Habana, Matanzas and Las Villas Rheedia cubensis Borhidi 

Rheedia fruticosa auct. FI. Cub. non Wr. ex Griseb. as for thè plants of thè Province of Oriente, 
fig. 139. Flora de Cuba III. p. 311 Rheedia ophiticola Borhidi 


Flacourtiaceae 

Banara riscoi Borhidi et Muniz, Ciencias Biological Acad. Cien. Cuba 1: 140. 1977. Holotype: 
I1AC 27216 (SV), Cuba: Isle of Pitie: Cayo Piedra; collected by E. Del-Risco; 8. Dee. 1970. 
Isotype: MAC. 
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Banara acunae Borhidi et Muniz l.c. p. 141. Holotype: Acuna 10749 HAC: Cuba: Prov. Pinai 
del Rio; Sierra de los Organos, limestone scrub-forest of haystack-hill Loma Pendejeral, San 
Diego de los Banos. Isotype: HAC. 

Xylosma roigiana Borhidi in Borhidi et Muniz l.c. p. 143. Fig. 16. Holotype: Roic 5092 



Fig. 16. Ternstroemia moaensis Borhidi et Muniz, holotype specimen (Borhidi. Capote and 

Oviedo 27821 HAC) 


(Curbelo 57) HAC; Prov. Oriente; E1 Cupey, Puerto Padre; collected hy M. Curbelo 7. May, 
1930 with male flowers. Paratype: 5092/B HAC, with female flowers. (Fig. 17.) 

Xylosma buxifolium A. Gray in Griseb. var. rotondatimi Borhidi l.c. p. 144. Holotype: HAC 
26031 Cuba; Prov. Oriente, Moa region; Nature Conserv. Area of Cupeyal del Norte. Col¬ 
lected hy S. Gancheff, March, 1966. 

Xylosma buxifolium A. Gray in Griseb. var. cristalense Borhidi l.c. p. 144. Holotype: Alain 
5674 HAC Cuba; Sierra del Cristal near thè peak. Collected hy Alain H. Liogier, Acuna 
and Lopez Figueiras, 2 7. Apr. 1956. Isotypes HAC and HAJB. 
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Xylosnw (intride Borhidi et Muniz l.c. p. 144 145. Holotype: 27698 HAC; Prov. Villa Clara 

in dry evergreen serpentine scrub «f Cerro Pelo Malo, near to Santa Clara. Collected hy 
Alfonso and Angulo with male flowers. Paratype: HAC 27698 with female Flowers. Isotypes: 
BP and in Herb. Univ. Santa Clara. (Fig. 18 19.) 
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Fig. 17. Holotype specimen of Xylosma roigiana Borhidi (Roig 5092) 


Samyda dodecandra Jacq. probably does not occur in Cuba. 

Samydn dodecandra auct. FI. Cui), non Jacq. p. p. fig. 153 in thè Flora de Cuba 3: 337. 1953 = 
Samyda campanulata Borhidi et Muniz Acta Bot. Acati. Sci. Hung. 22: 313. 1976. Southern 
coast of thè Province Oriente. 

Samyda dodecandra auct. FI. Cub. non Jacq. p. p. as for thè specimens of thè Northern coasts 
of thè Provinces Camagiiey and Oriente Samyda suhintegra Borhidi et Muniz l.c. p. 314. 


Turneraceae 

Adcuoa Arbo is a new monotypic genus, endemie for thè sernentine-leteritic areas of tilt 
Northern Oriente in Cuba, based on thè species Piriqueta cubensis Britt. et Wils. according to 
Arbo in Hickenia 1 : 89; 1977 

Piriqueta cubensis Britt. et Wils. Adcuoa cuhensis (Britt. et Wils.) Arbo 
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Cactaceae 

Rhipsalis cassutha Gacrtn. = Rhipsalis baccifera (J. S. Mill.) Stearn 
Lemairocereus hystrix (Haw.) Britt. et Rose = Stenocereus hvstrix (Haw.) Buxb. 



Fig. 18. Holotype specimen of Xylosnia acunae Borhidi et Muniz (27698 HAC) 


Myrtaceae 

Approximately 40 nevv species were described from Cuba during thè last eight years 
and a great number of nomenclatural changes were suggested according to Alain H. Liogieh 
(1971), Bisse (1976), Borhidi and Muniz (1977a, b). 

Psidium navasense Britt. et Wils. Myrtus uavasense (Britt. et Wils.) Bisse 

Psidium reversimi Urb. Myrtus reversa (Urb.) Bisse 

Psidium calycolpoides Griseb. Myrtus calycolpoides (Griseb.) Burr. 

Psidium versicolor Uri). Myrtus calycolpoides (Griseb.) Burr. 

Psidium jackii Urb. Myrtus calycolpoides ssp. jackii (Urb.) Borhidi 
Psidium leiophloeum (Urb.) Uri). Myrtus leiophloea (Uri).) Bisse 
Psidium claraense Urb. Myrtus claraensis (Urb.) Bisse 
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Psidium araneosum Urb. = Myrtus urancosa (Urb.) Bisse 

Psidium bullatum Britt. et Wils. Myrtus anomala Burret 

Psidium crenulatum Urb. et Ekm. Myrtus erenulata (Urb. et Ekm.) Bisse 

Psidium munizianum Borhidi in Acta Bot. Acati. Sci. llun^;. 21: 225. 1975 Myrtus niuni- 

ziana (Boriiidi) Borhidi comb. n. 



Fig. 19. 


Paratype specimen (with female flowers) of Xylosma acunae Borhidi et Muniz (27693 

Il AC) 


Amomis pilotoana Urb. Krokia pilotoana (Urb.) Borhidi in Botati. Kòzlem. 64: 213. 1977. 
Pimenta moaensis Borhidi et Muniz Krokia leonis Borhidi et Muniz noni. nov. non Myr - 
tekmania moaensis Areces 

Myrtekmania podocarpoides Areces in Ciencias Univ. Habana ser. 10. Botànica No. 3: 4. 1975 
Krokia podocarpoides (Areces) Borhidi et Muniz l.c. 213. 

Amomis odiolens Urb. Krokia odiolcns (Urb.) Borhidi et Muiiiz 

Myrtekmania adenoclada (Urb.) Urb. Krokia adenoclada (Urb.) Borhidi et Muniz 

Myrtus oligantha Urb. Krokia oli^antlia (Urb.) Borhidi et Muniz 

Myrtekmania filipes Urb. Krokia l'ilipes (Urli.) Borhidi et Muiiiz 

Myrtekmania moaensis Areces Krokia moaensis (Areces) Borhidi et Muiiiz l.c. 214. 
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Melastomataceae 

Graffenrieda cordifolia Alain = Miconia cordifolia (Alain) Borhidi in Abstracta Botanica Univ. 
Sci. Eòtvòs 5: 32. 1977. 

Miconia monocephala Urb. = Pachyanthus monocephalus (Urb.) Borhidi l.c. p. 27. 

Miconia cuabae Urb. Henriettea cuabae Borhidi l.c. 32. (Syn.: Henriettella cuabae Bisse) 
Miconia urceolata Urb. = Tetrazygia urceolata (Urb.) Borhidi in Acta Bot. Acad. Sci. Hung. 
23: 37. 1977. 

M iconia delicatula A. Bich. Tetrazygia delicatula (A. Rich.) Borhidi l.c. 37. 

Tetrazygiopsis Borhidi 

A new genus was separated from Tetrazygia L. C. Ridi, by thè name of Tetrazygiopsis 
with 8 species of Antillean distribution (in Acta Bot. Acad. Sci. Hung. 23: 34 35. 1977). The 

following nomenclatural changes were made: 

Tetrazygia brachycentra Triana = Tetrazygiopsis brachycentra (Griseb.) Borhidi 
Tetrazygia ekmanii Urb. = Tetrazygiopsis ekmanii (Urb.) Borhidi 
Tetrazygia laxiflora Naud. = Tetrazygiopsis laxiflora (Naud.) Borhidi 
Tetrazygia hispida (Sw.) Macf. = Tetrazygiopsis hispida (Sw.) Borhidi 
Tetrazygia crotonifolia (Desr.) DC. = Tetrazygiopsis erotonifolia (Desr.) Borhidi 
Tetrazygia biflora (Cogn.) Urb. Tetrazygiopsis biflora (Cogn.) Borhidi 

Tetrazygia tuerckheimii (Cogn.) Ekm. ex Urb. Tetrazygiopsis tuerckheimii (Cogn.) Borhidi 
Tetrazygia urbaniana (Cogn.) Croiz. = Tetrazygiopsis urbaniana (Cogn.) Borhidi 
Tetrazygia minor Urb. = Tetrazygia lanceolata Urb. ssp. minor (Urb.) Borhidi 
Miconia acunae Borhidi in Abstracta Botanica Univ. Sci. Eòtvòs Budapest 5: 23. 1977. Holo- 
type: 27223 HAC; Sierra Maestra, Alto de la Francia, Uvero; collected by L. Stuchlick and 
M. Moncada 8. Febr. 1971. Isotypes: HAC, BP. 

Calycogonium rubens Borhidi l.c. 24. Holotype: UO 179 HAC; Sierra del Cristal, Rio Lebisa 
in alt. approx. 600 m.a.s.l. Collected by M. Lopez Figueiras, 26. Aug. 1959. Isotypes: IIAJB, 
BP. 

Calycogonium floribundum Borhidi l.c. 25. Holotype: 26908 HAC; Sierra del Cristal. Collected 
by thè German Mission for Investigations of Alcaloids. May, 1968. 

Pachyanthus tnoaensis Borhidi l.c. 26. Holotype: 27745 HAC; (Borhidi 4872) Prov. of Oriente; 
Sierra de Iberia, Taco Bay, in pine-woodland, Santamaria. Collected by Borhidi, Muniz and 
Vazquez 22. March, 1970. Isotype: BP. 

Pachyanthus acunaeanus Borhidi l.c. 27. Holotype: Alain 4259 HAC. Prov. of Pinar del Rio; 
Sierra de los Organos, Finca del Ancón, Vinales, in humid pine-woodland. Collected by Alain 
IL Liogier 19. May, 1955. It can be found in thè Rosario-range as well. 

Pachyanthus neglectus Borhidi l.c. 28. Holotype: 27746 HAC; Prov. of Oriente; in evergreen 
serpentine scrub of Mt. Cerro de Miraflores, Moa. Collected by Borhidi, R. Capote and R. 
Oviedo 11. Sept. 1974. Isotypes: 27747 HAC, and BP. 

ssp. baracoensis Borhidi l.c. 29. Holotype: Leon 18390 HAC; Prov. de Oriente, Cuesta 
de Piedra, Baracoa. Collected by Leon 23. July, 1938. 

Ossaea munizii Borhidi l.c. 30. Holotype: 27748 HAC (Borhidi 3361); Prov. of Oriente; in thè 
Nature Conserv. Area of Cupeyal, Nortli of Guantànamo, in alt. approx. 850 m.a.s.l. Collected 
by Borhidi, Muniz and Vazquez 9. Febr. 1970. Isotypes: 27749 HAC and BP. 

Ossaea anomala Borhidi l.c. 31. Holotype: Alain 4906 HAC; Sierra de Nipe; Shady limestone 
cliffs; Loma Maceo, Cayo Rey. Collected by Alain H. Liogier, C. V. Morton and Lopez 
Figueiras 7. January 1956. 

Ileterotrichum octonum (Bonpl.) DC. = Clidemia octona (Bonpl.) L. O. Williams 
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Myr situicene 

The genus Raponea was included into thè Myrsine L. by W. T. Stearn in Bull. Brìi. 
Mus. Nat.-llist. Boi. 4: 174. 1969 followed by a number of nomenclatural changes: 

Rapanea ferruginea (Ruiz et Pav.) Mez Myrsine coriacea (Sw.) R. Br. ex Roem. et Schult. 
Rapanea guianensis auct. FI. Cui», non Aubl. Myrsine cubana A. DC. according to Borhidi 
in Acta Agron. Acad. Sci. Hung. 27: 437. 1978. 

Rapanea microphylla Britt. et Wils. Myrsine microphylla (Britt. et Wils.) Alain 


Theophrastaceae 

Jacquinia L. 

A revision of thè Cuban species was published in Plant Syst. Evol. 129: 1 11. 1978 

by Borhidi and Muniz with a new analytic key and descriptions of 5 new species: J. maisiana , 
J. oligantha , J. monna, J. stenophylloides and J. nipensis, and with distribution inaps of 
thè species. 

Onagraceae 

Ludwigia microcarpa Fawc. et Remile non Michx. Ludwigia siinpsonii Chapin. 

Menyanthaceae 

Nymplioides humboldtiana (Kunth) Kuntze Nymphoides indica (L.) Kuntze 

Convolvulaceae 

Ipomoea pes-caprae (1,.) R. Br. ssp. brasiliensis (L.) Ooststr. is thè vicariant neotropical sub- 
species existing also in Cuba. 

Borraginaceae 

Tournefortia gnaphalodes L. Mallotonia gnaphalodcs (L.) Britt. 

Cordia stenophylla Alain p.p. Cordia suffruticosa Borhidi in Acta Bot. Acad. Sci. Hung. 22: 
315. 1976. 

Cordia cinerascens A. DC. p.p. Cordia holguinensis Borhidi et Muniz l.c. 316. 


Verbenaceae 

Phyla betulifolia (II BK.) Greene Lippia bctulifolia Kunth 

Phyla scabcrrima (A. L. Juss.) Mold. Lippia scaberrinia (A. L. Juss.) Sond. 

Phyla stoechadifolia (L.) Small Lippia stoechadifolia (L.) Kunth 
l*hyla nodiflora (L.) Greene Lippia nodiflora (L.) Michx. 

Phyla strigulosa (Mart. et Gal.) Mold. Lippia strigulosa Mart. et Gal. 

Pseudocarpidium wrightii Millsp. Pscudoearpidiuin ilicifoliiini (A. Rich.) Millsp. sensu A. Rich. 
Pseudocarpidium ilicifolium (A. Rich.) Millsp. sensu Millsp. Pscudoearpidiuin neglectiini 
Bisse in Ciencias Univ. Habana ser. 10. Botanica No. 2: 19. 1975 sub nomine Pseudocarpidium 
“neglecta”. 

Vitex tomentosula Mold. p.p. as for thè plants of thè Province Pillar del Rio =- Vitex guana- 
hacahibcnsis Borhidi and Vitex acuirne Borhidi et Muniz in Acta Bot. Acad. Sci. Hung. 22: 
317 318. 1976. 
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Solanaceae 

Solarium aculeatum (Jacq.) 0. E. Schulz Solanum aquartia Dunal 

Scrophulariaceae 

Scrophularia micrantha Desr. Scrophularia minutiflora Perinei] 
Gerardia albida (Britt. et Penn.) Penn. = Agalinis alluda Britt. et Perni. 
Gerardia linifolia Nutt. Agalinis linifolia (Nutt.) Britt. 

Gerardia purpurea L. = Agalinis purpurea (L.) Perni. 


Bignoniaceae 

Schlegelia brachyantha Griseb. - Schlegelia parasitica (Sw.) Miers ex Griseb. 

Spirotecoma apiculata (Britt.) Alain p.p. = Spirotecoina guautanamensis Bisse in Ciencias 
Univ. Habana ser. 10. Bot. No. 2: 20. 1975. 

Catalpa punctata Griseb. var. pubescens Griseb. Catalpa pubescens (Griseb.) Bisse l.c. 21. 
Southern Oriente. 


Acanthaceae 

Blechum broli nei Juss. - Blechum pyramidatum (Lani.) Urb. 

Anthacanthus Nees 1847 Oplonia Raf. 1838 according to thè excellent monograph of T. W. 
Stearn (Bull. Brit. Mus. Nat.-Hist 4. No. 7. 259 323. 1971). The above results and a recently 

published other revision of this genus (Borhidi and Muniz in Acta Bot. Acad. Sci. Hung. 23: 
303 317. 1977) modified thè number and names of thè Antillean species, as follows: 

Psilanthele jamaicensis Lindau Oplonia jamaicensis (Lindau) Stearn 
Anthacanthus armatus (Sw.) Nees - Oplonia armata (Sw.) Stearn 

Anthacanthus acicularis sensu Lindau in Urb. p.p. Oplonia armata var. pallidior Stearn 
Oplonia nioana Borhidi in Borhidi et Muniz l.c. 308. (Cuba: Moa region, endemie) 
Anthacanthus spinosus (Jacq.) Nees — Oplonia spinosa (Jacq.) Raf. sensu Borhidi non Stearn 
1971 divided into 2 subspecies: 

— — ssp. spinosus (Hispaniola Virgin Islands) 

- — ssp. insularis Borhidi l.c. 308. (Bahamas) 

Anthacanthus spinosus auct. FI. Cui). Oplonia cubensis Borhidi l.c. 309. 

Anthacanthus nannophyllus Urb. Oplonia nannophylla (Urb.) Stearn 
Anthacanthus purpurescens Griseb. Oplonia purpurascens (Griseb.) Stearn 
Oplonia inultigeninia Borhidi l.c. 312. (Cuba: serpentine barrens of Holguin, Prov. of Oriente; 
syn.: Oplonia tetrasticha var. polyece Stearn p.p.) 

Anthacanthus microphyllus (Lam.) Nees — Oplonia microphylla (Lam.) Stearn 
Anthacanthus acicularis (Sw.) Nees Oplonia acicularis (Sw.) Stearn 

Anthacanthus tetrastichus Wr. ex Griseb. Oplonia tetrasticha (Wr. ex Griseb) Stearn sensu 
Borhidi l.c. 309 310. 

Oplonia polyece (Stearn) Borhidi l.c. 312- 313. Coastal regions of thè Province of Oriente; 
Cuba; endemie. (Basionyinon: Oplonia tetrasticha var. polyece Stearn p.maj.p. l.c. 311.) 
Oplonia acunae Borhidi l.c. 313. (Cuba: Sierra Maestra, endemie) 

Elytraria planifolia Léonard is divided into 2 subspecies: 
ssp. planifolia and 

ssp. acunae Borhidi et Muniz l.c. 315. 

Two other new species of thè genus Elytraria are also published: E. spathulifolia Borhidi et 
Muniz l.c. 315. and E. filicaulis Borhidi et Muniz l.c. 315 — 316. 
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Gesneriaceae 


Pheidonocarpa L. Skog 1976 

The recently createci new genus for thè species of Cuba and Jamaica 
formerly classified in Heppiella seems to be an adequate solution of this 
taxonomic problem, and thè new genus Pheidonocarpa cari be accepted. At thè 
same tirne we can not agree with thè subspecific status of thè Jamaican and 
Cuban taxa, respectively. As for thè morphology, both taxa have well defined 
morphologically rather Constant, populations variable at very low level without 
any morphological transition or intermediate forms. Tilt* habitats of thè two 
following taxa are not as similar as L. Skog wrote, because Pheidonocarpa 
coryrnbosa (Sw.) Skog grows ori shaded limestone cliffs, while Ph. cuhensis 
(Mortori) Borhidi lives in ari extremely dry semidesertic limestone-area, on 
sunny cliffs and slopes. The areas of thè two taxa had been geographically 
isolateci more than 1 rnillion years ago, and there is no evidence of any genetic 
interaction between thè Cuban and Jainaican populations. For this reason 
1 prefer to consider them as two different species: 

Pheidonocarpa cuhensis (Mortori) Borhidi comi), n. 

Basionymon: Heppiella cuhensis Mortoli in Brittonia 9: 21. 1957. [Syn.: Gesneria mor¬ 
tomi Wiehler in Baileya 18: 4. 1971. Pheidonocarpa coryrnbosa (Sw.) Skog. ssp. cuhensis 
(Mortoli) Skog. in Smiths. Contri!», to Bot. 29: 43. 1976.J 


Some remarks on Cuhan resp. Antillean Gesnerias 

A very considerable monograph was published by L. Skog (1976) on thè 
Tribe Gesnerieae with a criticai revision of thè genus Gesneria (Smithsonian 
Contributions to Botany No. 29. 1976). This revision was based on field and 
herbarium studies, but thè author had no opportunity to acquire field ex- 
perience in Eastern Cuba and Haiti, although tliese areas must be considered 
as evolutionary centers of thè Antillean Flora including thè genus Gesneria. 
In spite of this, thè author realized a valuable, polyfacetic and fundamental 
work, first of all, in respect of thè superspecific level of thè genus dividing it 
itilo 9 sections. Regarding thè details of li is taxonomic study, I have to make 
some remarks, as follows: 

General remarks 

1. Reduction of taxa: The former monographers of thè Gesneriaceae , as 
Urban and Morton were outstanding botanists and I have had innumerable 
opportunities during my taxonomic activity to prove that thè taxa described 
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by them were mostly really existing ones at some taxonomic rank. Skog 
reduced to synonyma, without taxonomic rank, as many as 22 species described 
by Urban (15 species), Alain (4), Britton and Wilson (2) and Morton (1) 
not mentioning bere a largo number of reduced subspecific taxa. Reduction is 
an up to date trend in taxonomy, but it is sometimes forced, and helps more 
to occult thè deficiency of thè taxonomic studies tlian to achieve a coni- 
prehensive knowledge of thè reai variability and richness of nature. 

2. Species concept : Distinction among thè species was made by Skog, 
first of all, upon a basis of herbarium morphological differences. Many authors 
think, that thè scale or extent of morphological differences are thè confidential 
criteria of taxonomic ranking, and consider populations with greater morpho¬ 
logical distinction as species, otlier ones with less differences as subspecies, 
and other populations morphologically even less distinct, as varieties. This 
concept leads necessarily to a high number of subjective taxonomic decisions. 

The species concept must he based on tlie discontinuity of variability 
ranges. 44 Big” and “little” morphological differences must he considered equally 
consequent and 44 good” specific features if they are separated by a morpho¬ 
logical hiatus accompanied mostly by a genetic barrier between thè differeiit 
populations. 

The high number of thè endemie vicariant species is an important 
characteristic of thè West Indian flora. Most of these endemie species are 
represented by few, little-membered populations inhabiting a small distribu- 
tional area. Most of these endemie “little species” developed from one or more 
ancient species of thè respective genera by thè separation of thè different 
islands, and by marine transgressions isolating them first geographically, and 
after thè geographic isolation thè few-membered populations bave been divided 
morphologically and genetically as well by thè genetic drift. At one hand, in 
thè continents thè mechanism of speciation by driftage of thè little populations 
is rather rare and not efficient; — occurs mostly in thè flora of thè elevated 
peaks of mountains. On thè other hand, in thè special ecological conditions of 
thè island ecosystems of higher specific adaptation and lower competition, 
genetic drift may be an important way in thè evolution of thè flora. 

3. Infraspecific ranks. According to Skog (1976: 39) 44 The criterion for 
distinguishing subspecies within thè species has been thè presence of morpho¬ 
logical variants appearing in two or more geographically distinct populations. 
Some species of Gesneria have been divided into varieties because thè plants 
are less morphologically distinct or geographically isolated than those taxa 
considered subspecies in other species”. These criteria are unacceptable. The 
quantity of thè existing populations cannot be considered as criterium of a 
taxonomic rank. Not referring here to thè theoretical weakness of this concept. 
thè flora of thè West Indies is not well-known enough to permit us to determine 
exactly, how many of populations really exist in thè different taxa. In thè 
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Yunque de Baracoa of Cuba one of thè most important gene-centers of thè 
Gesnerias — about ten different populations of Gesneria purpurascens are 
known. By a specialist who knows thè material only from herbaria, all these 
populations inay be considered as a single one. And this is an important start- 
ing-point of taxonomic mistak.es, because leads to confusimi in thè inter- 
populational and infrapopulational variability. For this reason is that in thè 
use of thè variety rank a lot of inconsequences can be found. As for our concept. 
thè populations of both subspecies and varieties differ mostly in quantitative 
characters and in thè case of both can be found inorphologically transitional 
populations between thè typical populations and them (lack of hiatus!). The 
subspecies bave a geographically or ecologically “independent” isolateci or 
vicariant area, varieties bave their populations within thè distribution range 
of thè typical taxon. 

On thè basis of thè ahove eriteria I suggest thè following changes in thè taxonoiny of 
thè genus Gesneria: 

Gesneria verrucosa (Decne) (). Kuntze (Basionymon: Pentaraphia verrucosa Decaisne Ann. Sci. 
Nat. Bot. sòr. 3: 6: 107. 1846). 
ssp. verrucosa 
var. verrucosa 

var. eubensis (Decne) Borhidi eonih. et satus novus 

(Basionymon: Pentaraphia eubensis Decaisne Ann. Sci. Nat. Bot. ser. 3: 6: 108. 1846.) 
ssp. troncata (Alain) Borhidi comi), et status novus 

(Basionymon: Gesneria truncata Alain Brittonia 20: 155. 1968. Gesneria eubensis var. 
truncata (Alain) Skog Smiths. Contr. 29: 57. 1976.] 

Gesneria heterochroa Uri), 
var. heterochroa 

var. turquincnsis (Mortoti) Borhidi coinb. nova 

(Basionymon: Gesneria clarensis Britt. et Wils. var. turquinensis Morton in Brittonia 9: 
19. 1957.) 

Gesneria ferruginea (Wr. in Sauv.) Urh. is a valid serpentinicolous species, endemie to thè 
Cajalbana-Range (Province of Pinar del Rio); morphologically, geographically and ecologically 
distinct and isolated completely from G. salicifolia (Griseb.) Urh. 

Gesneria salicifolia (Griseh.) Urh. 
ssp. salicifolia 

ssp. gibberosa (Urh.) Borhidi coinb. nova 

(Basionymon: Gesneria gibberosa Urh. in Feddes Repert. 13: 477. 1915.) 
ssp. spathulata (L. Skog) Borhidi status novus 

(Basionymon: Gesneria salicifolia var. spathulata L. Skog in Smiths. Contrih. to Botany 
29: 71. 1976.) 

Gesneria scabra Sw. 
ssp. scabra 

ssp. sphaerocarpa (Urh.) Borhidi status novus 

(Basionymon: Gesneria sphaerocarpa Urh. in Symb. Ant. 5: 499. 1908. Syn.: Gesneria 
scabra var. sphaerocarpa Skog I.c. 83.) 

Gesneria faweettii Urh. 
ssp. faivcettii 

ssp. viridicalyx (Skog) Borhidi coinb. et status novus 
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Basionymon: Gesneria scabra var. viridicalyx Skog in Smiths. Contrib. to Botany 29: 
84. 1976. 

Gesneria duchartreoides sensu L. Skog non (Wr. in Sauv.) Urb. is a collective species, arti- 
ficially unified of five or at least four distinct species, by L. Skog. This fact is evident for all 
botanists who bave ever seen and collected in flower living speciinens of Gesneria nipensis 
Britt. et Wils. (endemie to Nipe Mountains), G. pachyclada Urb. (endemie to Cristal Mountains), 
G. norlindii Urb. (endemie to thè Moa-Toa-Ranges), G. duchartreoides (Wr. in Sauv.) Urb. 
and G. bracteosa Urban (endemics to Baracoa-Range). Within thè strikingly Avide variability 
range of G. duchartreoides interpreted by Skog there cannot he found a continuity either in 
morphological or in a geographical respect. The Sectio Myrmekianthe Skog is represented 
ready by four or five good species or at least by vicariant subspecies. The distribution map of 
this section published by Skog (fig. 52, p. 89) is rather inaccurate, thè author obviously had 
no knowledge about thè geography of its distribution range, as it turns out from thè numerous 
orthographic mistakes when describing thè names of Cuban localities. 

Gesneria humilis L. 
ssp. humilis 

ssp. celsioides (Griseb.) Borhidi comi), et status novus 

| Basionymon: Conradia celsioides Griseb. in Cat. Plant. Cub. 200. 1866. Syn.: Penta - 
raphia celsioides (Griseb.) Gómez de la Maza Anal. Soc. Esp. Hist. Nat. 23: 279. 1894. 
Gesneria celsioides (Griseb.) Urb. Symb. Ant. 2: 377. 1901.] 

Skog supposed G. celsioides is nothing more than an ecological modification of G. humilis L. 
It is a mistake, because G. celsioides lives in several populations in thè Organos-Range (Prov¬ 
ince of Pinar del Rio) growing on shady cliffs, rather far from river beds, habitat of G. humilis. 
Gesneria humilis L. is one of thè few species in this genus without any special ecological demand, 
and grows on limestone, serpentine and volcanic rocks without any notable morphological 
modification, and this fact contradicts thè theory of Skog. Therefore, due to thè inostly 
quantitative morphological differences between thè two taxa I suggest considering them as 
subspecies. 

Gesneria libanensis Linden ex Morren 

— ssp. libanensis 

— - ssp. lopezii (Morton) Borhidi comb. et status novus 

(Basionymon: Gesneria lopezii Morton in Brittonia 9: 19. 1957.) 

Gesneria purpurascens Urb. 

— var. purpurascens 

— var. yumuriensis (Britt. et Wils.) Borhidi comb. et status novus 

(Basionymon: Gesneria yumuriensis Britt. et Wils. in Mem. Torr. Bot. Club 16: 109. 
1920 as “G. yamuriensis ”.) 

Gesneria acunae Borhidi in Acta Bot. Acad. Sci. Hung. 22: 320. 1976 (fig. 20) with calyx 
lobes 10 13 mm long, linear-lanceolate, corolla 25 28 min long, tube obconic, not ventricose 

at thè middle, 7 — 9 mm wide at thè throat, with basai lobe 8 10 mm long and wide, capsule 

5 6 mm long, villous, obviously does not belong to G. purpurascens Urb., as it was classified 

by Skog (1976: 118) based on thè holotype specimen (Alain and Acuna 7541). 

Gesneria pallida Morton in Borhidi et Muniz Acta Bot. Acad. Sci. Hung. 22: 319. 1976 with 
1 2 cm long peduncled 1-flowered inflorescences, calyx lobes lanceolate, 1-nerved, corolla 

pallid yellow (Type specimen: Alain 7609) does not belong to G. reticulata (Griseb.) Urb., as 
it was classified by Skog (1976: 120). 
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Key to thè species of thè Section Duchartrea 

1 a Calyx lobes thickened and hollow apically (Cuba, endemie). 

. Gesneria viridiflora 

Leaves obtuse or emarginate at thè apex, corolla green, lobes long 

fimbriate . ssp. viridiflora 

Leaves acute, corolla red or reddish-yellow, lobes soinewhat short 

fimbriate . ssp. colorata 

b Calyx lobes rounded to acuminate, not thickened and hollow apically 2 

2 a Corolla verrucose, capsule grossely verrucose (South-Western Haiti, en¬ 

demie) . Gesneria acrochordonanthe 

b Corolla smooth, capsule smooth to finely verrucose (Hispaniola, Puerto 

Rico). Gesneria sintenisii 

Leaves subcoriaceous, membranous when young, green beneath, upper 

corolla lobe entire (Porto Rico, endemie). ssp. sintenisii 

Leaves coriaceous, even when young, copper coloured beneath, upper 

corolla lobe denticulate (Santo Domingo, endemie) . 

. ssp. quisfpieyana 

Gesneria viridiflora (Decaisne) O. Kuntze 
ssp. viridiflora 

- — ssp. colorata (Mortori) Borhidi 
Gesneria aeroehordonanthe (Skog) Borhidi status novus 

(Basionymon: Gesneria viridiflora ssp. acrochordonanthe Skog Smiths. Contrib. to Botany 
29: 139. 1976.) 

Gesneria sintenisii Urh. 
ssp. sintenisii 

ssp. quisqueyana (Alain) Borhidi conib. et status novus 

[Basionyinon: Gesneria quisqueyana Alain in Meni. New York Bot. Gard. 21 (2): 147. 
1971. Syn.: Gesneria viridiflora ssp. quisqueyana (Alain) Skog l.c. 140.] 

Ruhiaceae 

Portlandia ophiticola Borhidi in Abstracta Bot. Univ. Sci. Eòtvòs Budapest 5: 34. 1977. IIolo- 
type: UO 1037 in HAC; Cuba, Prov. Oriente, Sierra de Nipe, charrascal de La Cueva, Pinares 
de Mayari. Collected by Lopez Figueiras 27 31, May, 1960. Isotypes: IIAC, IIAJB. 

Portlandia acunae Borhidi l.c. 35. Holotype: Alain 7381 in HAC; Cuba; Prov. Oriente; Sierra 
de Nipe: on liinestonc cliffs of Florida Bianca, Alto Songo in alt. approx. 450 m.a.s.l. Collected 
by Alain, Acuna and Lopez Figueiras. Isotypes: HAC. 

Isidorea rheedioides Borhidi l.c. 37. Holotype: Alain 7097 in HAC; Cuba; Prov. Oriente; in 
liinestone Iittoral thickets hetween Cajobabo and Jauco. Collected by Alain and López 
Figueiras, December 31, 1959. 

Schmidtottia corymbosa Borhidi l.c. 37. Holotype: Leon 23224 HAC; Cuba; Prov. Oriente; 
Mina Franklyn in pine woodlands near to Moa. Collected by Leon and Clemente July 20, 
1947. Isotype: Clemente 5543 IIAC. 

Schmidtottia strida Borhidi l.c. 38. Holotype: 27797 HAC; Cuba; Prov. Oriente; in serpentine 
thickets of a valley in thè Mount Cerro de Miraflores near to Yaguaneque, Moa. Collected by 
M. Moncada and A. Borhidi, September 11, 1974. Isotype: BP. 
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Fig. 20. Holotype specimen of Gesneria acunae Borhidi (Alain 7541) 


Coccocypselum pseudotontanea Griseb. var. glaberrima Borhidi et Muniz in Abstracta Bot. Univ. 
Sci. Eòtvos Budapest 5: 40. 1977. Holotype: LF 2270 HAC; Cuba: Prov. Oriente: Sierra 
Maestra; in montane rain forests of La Maestrica, Alto de Valenzuela in alt. 1300 1500 m.a.s.l. 

Collected by Lopez Figueiras August 10, 1955. Isotypes: HAC, HAJB. 

Coccocypselum oblongatiim Urb. Coccocypselum X ohlongatum (Urb.) Borhidi et Muiìiz [C. 
pseudotontanea var. glaberrima X C. lanceolatum (Ruiz et Pavon) Pers. | 

Antirhea minutifolia Borhidi et Capote in Abstracta Bot. Univ. Sci. Edtvds, Budapest, 5: 40. 
1977. Holotype: 27803 HAC; Cuba: Prov. Oriente; in arid serpentine microphyllous thicket of 
Cerro Galano near to Holguin. Collected by Borhidi, Capote et Oviedo, September 25, 1975. 
Isotypes: HAC, BP. 

Antirhea nipensis Borhidi et Muniz l.c. 4L Holotype: 27798 HAC; Cuba; Prov. Oriente: Sierra 
de Nipe; in pine woodland of Pinalito, South of Pinares de Mayari. Collected by J. Reyes 
XLIV/31. March, 1975. Isotype: BP. 

Machaonia urbinoi Borhidi et Muniz l.c. 42. Holotype: 277. HAC; Cuba; Prov. Oriente; in 
serpentine thickets of thè peak of Cerro Galano, near to Holguin. Collected by J. Urbino, 
August 14, 1975. Isotypes: HAC(SV); BP. 
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Casasia clusiifolia (Jacq.) Urli. var. hirsuta Borhidi l.c. 43. Holotype: 27768 HAC; Cuba: 
Prov. Oriente; in littoral limestone woodland between Gibara and Caletones. Collected l»y 
Borhidi, Capote and Oviedo, September 26, 1975. Isotypcs: HAC: BP. 

Ricbardia L. in Cuba. 

An exccllent taxonomic revision published by W. H. Lewis and R. L. Oliver (Brìttonia 
26. 271 301. 1974) made necessary thè following changcs: 

Hichardia brasilensis Góinez Ricbardia scabra L. 

Diodia arenicola Britt. et Wils. Ricbardia arenicola (Britt. et Wils.) Lewis et Oliver 
Diodia ciliata Britt. et Wils. Ricbardia cibata (Britt. et Wils.) Lewis et Oliver 
Diodia pectidifolia Urb. Symbolae Antillanae 9 : 540. 1928. Ricbardia pcctidifolia (Urb.) 
Borhidi comb. n. (Richardia muricata ssp. pectidifolia Lewis et Oliver) 

Ca mpanulaceae 

Siphocampylus glaber McVaugh is a separate species. Wimmer doubted S. glaber could bave 
blue corolla (after Siiafer) being thè only occurrence of this feature in thè genus Siphocampy- 
lus and included S. glaber to S. subglaber Urb. as its variety. This decision was accepted by 
Alain H. Liogier in thè Flora de Cuba 5: 169. 1964 as well. Borhidi and Muniz and their 
collal)orators collected S. glaber several times in thè Nipe Mountains and observed, this species 
has always corolla of blue tube and red lobes, features ncver observed in S. subglaber Urb. 
having corollas of red tube and yellow lobes. S. glaber is an endemie species to thè Nipe and 
Cristal Ranges, while S. subglaber is endemie to thè Moa-Toa-Baracoa Range. 

Lobelia cacuminis Britt. et Wils. in Bull. Torr. Bot. Club 50: 50. 1923 Lobclia oxyphylla 
Urb. ssp. cacuminis (Britt. et Wils.) Borhidi status novus. [Syn.: L. oxyphylla var. cacuminis 
(Britt. et Wils.) E. Wimmer in Pflanzereich IV. 276/b(107): 621. 1953.] 

Lobelia oxyphylla Urb. sensu M. Vict. et sensu Alain p.p. Lobelia shaferi Urb. with 3 varie- 
ties: var. shaferi , var. obtusata (Urb.) E. Wimm. and var. nipensis (Urb.) E. Wimm. 

Compositae 

Melanthera delioidea Michx. Melanthera aspera (Jacq.) L. C. Rich. 

Ambrosia paniculata Michx. Ambrosia peruviana Willd. 

Xanthium chinense auct. antill. Xanthium occidentale Bertol. 

Emilia sagittata (Vahl) DC. Emilia javanica (Burnì, f.) Robins. 

Pluchea purpurascens (Sw.) DC. Pluchea odorata (L.) Cass. 

Trixis radialis Kuntze Trixis inula Crantz 

Lactuca intybacea Nacq. Launaea intybacca (Jacq.) Beauv. 
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NOTAS SOBRE TÀXONES CRITICOS 0 NUEVOS 
DE LA FLORA DE CUBA 

Por 

A. Borhidi 

INST1TUTO DE BOTÀNICA DE LA ACADEMIA DE CIENCIAS DE HUNGRÌA, VÀCRÀTÓT 


O. Muniz 

INSTITUTO DE BOTÀNICA DE LA ACADEMIA DE CIENCIAS DE CUBA, LA HABANA 
(Received Aprii 20, 1978) 

The anthors try to resolve some taxonomic problems of thè Cuban Flora propos¬ 
iti^ some corrections, new combinations and describing 10 species, 3 varieties and 1 
hybrid, all new to Science. They discuss thè problem of Magnolia leonis Tujan, ex Risse 
and M. cacurninicola Risse ( Magnoliaceae ), thè differentiation of Cissampelos Par eira L. 
and C. reticularis sp. n. ( Menisperrnaceae ), thè problem of distinction of Pera longipes 
Britt. et Wils. froin P. pallidifolia Rritt. et Wils. and that of Pera ovalifolia Urli, from 
P. orientensis sp. n. ( Euphorhiaceae ). The paper deals with thè differences between 
Purdiaea nipensis M. Vict. and P. maèstrensis sp. n. (Cyrillaceae) and presents a new 
analytical key for 8 Cuban species of thè genus Linociera (Oleaceae ). Further new taxa 
are: Pera polylepis ssp. moaènsis (Euphorhiaceae ), Xylopia Acunae (Annonaceae). Ilex 
baracoensis and /. hypaneura var. nndicalyx ( Aquifoliaceae ). OurateaX Acunae (Ochna- 
ceae). Linociera Acunae. L. Moncadae , L. bumelioides ssp. obovalis , and Forestiera 
Ekmanii (Oleaceae). finally Lantanopsis tomentosa (Compositae). 

Farti.: Magnoliaceae 

Magnolia leonis Tujanitskaya ex Risse noni. nud. 

Fste nombre especifico fne publicado por J. Risse (Feddes Reperì. 85: 587. 1974. die. 
20) y mencionado por Howard (Taxon 1976: 419.) cn su articolo informativo sobre los re- 
sultados recicntes de las investigaciones sobre la flora de Cuba, conio un nombre dudoso. 
En realidad Magnolia leonis es un nombre desnudo (iiomen nudimi), cjue no ha sido publicado 
validamente por ningun autor. Por otra parte “Tujanitskaya” es probablemente un error 
tipografico en lugar del apellido correcto del autor, que es: Imciianitskaya, monografista 
sovietica de las magnoliaceas cubanas. E1 taxon cuestionado fue legitimamente descrito con 
prioridad, conio Magnolia cubensis Uri), ssp. Acunae Imciianitskaya (Rotan. Mater. Herbar. 
Inst. Koinarov 35: 144. 1974. jul. 15.), lo que nosotros consideramos conio un rango taxonó- 
mico adecuado para las poblaciones de Magnolia existentes en la Sierra de Escambray (Prov. 
Las Villas). Fai consecuencia de esto Magnolia cubensis Uri), se divide en dos subespécies 
vicariantes de los cuales la ssp. cubensis vive en la Sierra Maestra (Prov. Oriente) y la ssp. 
Acunae en la Sierra de Escambray. 

Magnolia cacurninicola Risse 

Este taxon fue descrito por primera vez conio Magnolia cubensis Urli. var. baracoensis 
Imciianitskaya (l.c. p. 146.) a base de los ejemplares colectados por Risse en la Sierra de Imias 
(Prov. Oriente); sin embargo parece mas correcto considerarlo conio espécie distinta de la 
Al. cubensis Urb. Por està razón el nombre especifico M. cacurninicola Bisse debe considerale 
vàlido. 
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Farri.: Menispermaceae 
Cissampelos reticulata Borhidi sp. n. 

Pianta volubilis; caulis juvenilis sparse et tenuissime ferrugineo-pilosus, postremo glaber. 
Eolia 1 —1,5 cm longe petiolata, petiolis volubilibus, ferrugineo-hirsutis, suffulta, a basi 1—8 
mm remote peltata, late vel oblongo-cordiformia, vel oblongo-ovata, antice attenuata et obtusa 
et mucronulata vel rotundato-truncata et emarginata, basi truncata vel profunde cordata, 
2 — 6 cm longa et 2 — 3,5 cm lata, supra lucida essentialiter glabra, in sicco nigra, palmatinervia 
et densissime prominenter reticulata, subtus cinerea, opaca vel nitidula, densissime et promi- 
nenter reticulato-venosa, in ncrvis puberula, inter nervos glabra, chartacea vel subcoriacea. 
Inflorescentiae usque ad 2 cm longae, cymoso-umbellatae, bracteae lineari-lanceolatae, cca 
1 mm longae, ferrugineo-puberulae. Sepala feminea 2 — 4, pilosa, ovata usque ad 1 mm longa. 
carpellum 1, Stylus disciforme, leviter 2-lobatum. 


Holotypus: 25600 HAC; Cuba, Prov. Oriente (Prov. Guantànamo). Entre 
Maisi et Los Llanos, Baracoa. Leg.: J. Holman, 5. Jun. 1965. 

Specim. exam.: Hacienda Cupeyal, Guantànamo. Leg.: M. Barro Sept. 1962: 25116 

HAC! 

Obs.: Altera species cubana C. Pareira L. valde variabilis, caulibus albo 
vel luteo pubescentibus vel tomentosis, foliis 2—10 cm longe petiolatis, orbi- 
eulari-cordatis vel reniformibus, supra puberulis vel glabrescentibus, subtus 
pubescentibus vel tomentosis et opacis, nervis leviter conspicuis non reticulato- 
prominentibus, inflorescentiis usque ad 15 cm longis, bracteis orbicularibus, 
6—18 mm longis omnino differt. 


Fam.: Annonaceae 

Xylopia Acunae Borhidi et Del-Bisco sp. n. 

Frutex vel abor parva. Rami hornotini-angulati, striati adpresse alludo- vel ferrugineo- 
strigulosi setosi, veteriores glabrescentes postremo glabri, teretes, brunnei, longitudinaliter et 
sparse transversaliter fissurati, lenticellis orbicularibus minutis, satis dense obsiti. Stipulae e 
basi late triangulari abrupte acuminatae et subulatae usque ad 1 mm longae. Eolia 2 — 5 mm 
longe petiolata, petiolis minute puberulis, supra canaliculatis praedita, elliptica, oblongo-ellip- 
tica vel oblongo-obovata, basi cuneata apice rotundata vel obtusa, emarginata, 2 — 5 cm longa 
et 1 — 2,2 cm lata, nervo medio supra leviter impresso, apicem versus in sulco prominulo, subtus 
bene prominenti, utrinque sparse puberulo ve glabrescenti, lateralibus utroque latere 4 — 6. 
supra tenuissime prominulis vel obsoletis, subtus manifestius prominulis, ante marginem ar- 
cuato-conjunctis et anastomosantibus, lamina utrinque opaca glabra, utrinque prominenti- 
punctata, margine leviter crenulata, plana, chartacea. Flores in axillis foliorum 1 — 2, fascicu- 
lati. Bracteae triangulari-ovatae, cca 1 mm longae, acutae, dorso carinatae et puberulae. 
Pedicelli 1 — 2 min longi puberuli. Alabastra tantum visa, oblongo-ovata, basi leviter dilatata, 
2 — 2,5 mm longa, extus minutissime puberula vel glabrescentia. Cetera ignota. 
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Holotypus: 27266 HAC; Cuba; Prov. Las Villas, Sierra de Escambray. 
Pico Potrerillo. Leg.: E. Del-Risco 21. Nov. 1972. 

Farri.: Caesalpiniaceae 

Cassia Acunae Borhidi Acta Hot. Acad. Sci. Hung. 22: 298 (1976); fig. 1 

Arbusto de hojas compuestas, con peciolos de 4 — 5 inni de largo: foliolos 14 20 pares, 

4 7 cui de largo, lanceolados, raquis 15 25 inni de largo. Inflorescencia coriinboso-paniculada, 

multinomi sepalos exteriores 4 — 5 min, interiores desiguales, suborbiculares a ovale», 6—8 min 
de largo, pelosos en el margen; pétalos estipitados en 2 3 min de largo, el limbo suborbieular 

de 9—11 min de largo y 8-10 mm de ancho. 

Holotipo: HAC 22698 ! Cuba; Prov. Pinar del Rio; La Cajalbana, junto 
al arroyo La Palma. Col.: J. Acuna, 27. junio, 1961. Isotipos: HAC, BP. 



Fig. 1. Holotipo de Cassia Acunae Borhidi (22698 HAC) 
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Espécie obviamente afin al C. Gundlachii Url>. descrita corno endemica 
de las Sierras de Nipe y Cristal (prov. Oriente), la que difiere por tener hojas 
de peciolos 2—3 cm de largo, raquis 6—15 cin de largo, foliolos 5—10 pares, 
menores y flores mas grandes. 


Fani.: Euphorbiaceae 
Pera longipes Britt. et Wils. 

(Syn.: Pera pallidifolia Britt. et Wils.) 

Arbor parva, dioica, usque ad 6- 8 m alta. Rami hornotini plerumque pruinosi, albi- 
cantes, veteriores nigricantes, omnes glabri. Folia alterna, 2 —10 inni longe petiolata, obovata. 
vel oblongo-obovata usque ad oblongo-lanceolata, antice rotundata vel truncata et emarginata, 
basi longe attenuata et cuneata, nervo medio utrinque prominenti, sicut lateralibus utroque 
latere 4 — 8, supra obsoletis, subtus manifeste prominulis, lamina supra pallide viridis vel in 
sicco nigricans, juvenilis subtus albo-pruinosa vel pallide glaucescens, adolescens pallide 
glaucescens vel postremo pallide viridis rariter nigricans, utrinque elepidota. glabra, subcoria¬ 
cea. Involucra mascula 5 30 min longe pedunculata, fasciculata in axillis: pedunculus glaber. 

Prophylla 2 semiorbiculata vel late ovata, valde inaequalia, unum majus 1 min longum et 
1,5 -2 min latuin, alterum 3 — 4-plo minus, ferrugineo-lepidota; involucrum ipsum in statu 
aperto ovatum vel ellipticum 8 12 min longum, glabrum vel dissite lepidotuin. Flores masculi 

3, calyx staminibus i aequilongus, 3—5 lobatus, lobi irregulariter laciniato-dentati; stamina 
4 9. filamenta crassa, inaequalia, basi vel usque ad dimidium connata, brevissime puberula, 

antherae quadratae. Flores feminei in eodem receptaculo subhermaphrodito extus adjecti 3 4. 

plus-minus rudimentarii, ovaria dense lepidota, ovalia, stigmatibus subsessilibus orbiculatis 
rudimentariis. Inflorescentia feminea 1,5 —2,5 cm longe pedunculata, pedunculo glabro, 2-4- 
flora; flores subsessiles, dense ferrugineo-lepidoti, pedicelli fructiferi usque ad 5 inni longi. 
Capsulae breviter obovatae glabrae vel parce lepidotae, 11 — 13 min longae. 


Obs.: Las dos especies descritas por Britton y Wilson estan basados a 
dos ejemplares masculos de distinta fase ontogénica de la misma espécie. 
P. longipes y P. pallidifolia no tienen caracteres vegetativos distintos, el largo 
del pedunculo, la forma y tamano del involucro dependen primeramente del 
est ado de su evolución. Ademàs los involucros masculos y subhermafróditos 
(que tienen flores masculas y femeninas incompletas en el mismo involucro) se 
difieren en forma y tamano. Por està razón la P. pallidifolia no puede ser 
considerada corno espécie distinta y vàlida y hay que suprimirla, còrno posterior¬ 
mente descrita. 

Specimina examinata: Shafer 4416, Oriente: Navas, Campo Buena Vista isotipo de 
Pera longipes en SVI, — Siiafer 4183, Oriente: Rio Yamaniguey. Campo Toa (isotipo de Pera 
pallidifolia en HAC!). 
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Pera orienlensis Borhidi sj>. n. 

(P. ovalifolia senso Leon et Alain, non Urban) Fig. 2 

Arbor parva usque ad 4 — 5 ni alta. Rami hornotini dense lepidoti, ferruginei, internodiis 
0,5 — 1 cm longis. Folia alterna, 3 — 7 nini longe petiolata, elliptica vel oblongo-elliptica, basi 
attenuata et in petiolum protracta, rotundata vel obtusa, leviter emarginata, 3 — 6 cm lunga et 
1.5 — 3 cm lata, nervo medio supra prominulo, lateralibus utroque latere 5 8, utrinqueapro- 

minulis, supra tenuiter anastoniosantibus, subtus conspicue retieulatis, supra in sicco nigrican- 
tia, juvenilia etiani perfecte glabra, adulta lucida, subtus brunnescentia, nitida, dissite lepidota, 
margine tenuiter recurva, chartacea vel subcoriacea. Inflorescentiae masculae axillares 1 — 3, 
pedunculis 5 — 7 inni longis, 1 nini crassis dense lepidotis suffulta. Involucra solitaria, propliylla 
2, semiorbicularia, altera 3-plo breviora, dense lepidota. Flores masculi 2, calyx breviter 
turbinatus 5-lobatus, irregulariter lacero-dentatus, stamina 5 6. filamenta brevia, crassa, 

inaequalia, basi connata, superne libera. Flores feminei in inflorescentia corymbosa 2 —5-flora, 



Fig. 2. Holotipo de Fera orientensis Borhidi (Alain 8039 HAC) 
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5 — 7 inni longe pedunculata axillares vel laterale». Pedicelli usque ad 1 mm, fructiferi 3 — 4 mm 
longi, sicut ovarium dense lepidoti. Capsula globosa, 6 8 mm longa, valvis 8 — 10 mm longis, 

satis dense lepidota. endocarpium 0,5 mm crassuin. Semina obovato-orbiculata, 4 mm longa et 
lata, inferne 2 min lata. 

Holotypus: Alain 8039 HAC ! Cuba; Prov. Oriente, Sierra de Nipe, Cayo 
La Plancha, bosque humedo, in alt. approx. 700 m.s.m. Leg.: Acuna, Alain 
et Ramos, 21. Apr. 1960. Isotypus SY ! Fior. masc. Paratypus: Alain 8037 
HAC ! Ibidem, fior. fem. Leg.: Acuna, Alain et Ramos 21. Apr. 1960. 

Specim. exam.: Sierra del Cristal: Pico del Cristal UO 88. Leg.: Lopez Figueiras, 25. 
Aug. 1959. fruct. — Sierra de Cristal: Entre Corea y Los Mulos, LF. 211. Leg.: Lopez Figuei- 
ras 27. Aug. 1959. — Cayo Verde, Alain et Lopez Figueiras 4524. 26. Dee. 1955. — Rio 
Lebisa, alt. 600 in. UO. 169. Lopez Figueiras, 26. Aug. 1959. — Falda Sur del Pico Cristal, 
Alain et Lopez Figueiras 4773; 28. Dee. 1955. Ibidem 4700; 4797. — Sierra de Iberia, 
Cumbre; Taco Bay; UO 2238: Lopez Figueiras 25. Jul. 1960. 

Obs.: P. ovalifoliae Urli, (e prov. Camagiiey: Galbis) affinis, quae a 
specie nostra foliis majoribus pergamaceis, juvenilibus supra lepidotis, 7—10 
mm longe petiolatis, nervis lateralibus utroque latere 8—10, subtus obsoletis 
et non reticulatis, pedunculis fructiferis 1,5—2,5 mm longis, pedicellis 2 mm 
longis capsulis majoribus, non lepidotis differt.E desciiptione urbaniana Ekman 
e Cupey (Oriente) huc reftedit. 


Pera polylepis Urb. ssp. moaénsis Borhidi ssp. n. 

A typo differt: foliis 6 — 12 cin longis et 2,5—5 cin latis, nervis lateralibus utroque latere 
9 12, supra tenuiter impressis, laminis foliorum squamulis non imbricatis, subtus dissite 

lepidotis. 


Holotypus: Clemente 3885 HAC; Cuba; Prov. Oriente: Charrascos. Rio 
Yagrumajes, Moa. Leg.: Clemente et Alain 18. Jul. 1944. 


Specim. exam.: Aserrio de Moa, Clemente 5005, 17. Apr. 1946. HAC — Ibidem, Cle¬ 
mente et Crisógone 4955, 15. Apr. 1946 HAC — Taco Bay, Smith 602, 8. Mai. 1952. HAC - 
Camino de Centeno, Cananova, Clemente, Alain et Crisógone 6892, Jul. 1947.IIAC — Playa 
La Vaca, Moa; Clemente, Nestor et Crisógone 6142, Aug. 1948. Ibidem, M. Victorin, 
Clemente et Alain 21832, Apr. 1943. — Aeropuerto de Moa, Leon, M. Victorin et Sra 
Bucher, 20701, 27. Mart. 1942. — Yamanigùey, Taco Bay, Lopez Figueiras UO 760. 12. Apr. 
1960. Charrascos de La Frinita, Yunque de Baracoa, Acuna et Alain 7587, 15. Jan. 1960. 

— Sierra de Nipe: Rio Grande, Preston Smith 532. 29. Apr. 1952. — Cerro de Miraflores. Ca¬ 
nanova, M. Victorin et Alain 21461; Apr. 1953. — Este de Playa de Moa. Clemente 5005.— 
Ibidem Alain 991. Jul. 1949. — Charrascal de la Cuaba, Baracoa UO 891 Lopez Figueiras, 
14. Apr. 1960. 
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Farri.: Cyrillaceac 

Purdiaea maéstrensis Borhidi et Catasus sp. n. (Fig. 3) 


Arbor parva; rami hornotini teretes, glabri, veteriores alhicantes, cicatricibus foliorum 
dense obtecti. Folia alterna sessilia, oblanceolata, antice attenuata, apice ipso obtusa, mucro¬ 
nata vel emarginata, basi longe acuminata, 4,5 8 cm longa et 1.4 2.8 cm lata, utrinque 


I 

fig. 3. Holotipo de Purdiaea maestrensis Borhidi et Catasus (Lopez b igueiras 2304, HAC) 



glabra, nervo medio supra impresso, subtus prominenti, reticulatione venarum utrinque tenuiter 
prominula, lamina supra in sicco brunnea, subtus pallidiora, margine integra, chartacea. 
Inflorescentia elongata cum pedunculo 6 12 cm longa, rhachibus glabris. Bracteae ovatae, 

3 6 nini longae. Sepala externa in anthesi 12 15 nini longa, triangulari-ovata, apice acuta 

et mucronulata, secunda et tertia non multo minora (8 — 9 nini longa), in fructu non crescentia, 
petala basi connata subaequalia, prima 10 mm, altera 8 9 mm longa, apice acuta et apiculata, 

margine minute cibata; stamina 10, ad basini corollae adnata, antherae oblongae, 3 mm longae, 
apice acutae et apiculatae, filamentis (2 mm) longiores. Stylo sepalis minore. 
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Holotypus: LF 2304 HAC; Cuba, Prov. Oriente; Sierra Maestra; Rio de 
la Bayamesa, in alt. approx. 1600 m.s.m. 11. Aug. 1955, Lopez Figueiras. 
Isotypus HAC. 

Obs. I.: Ekman 14738. Sierra Maestra, Arroyo Corojo; cerca de Nagua. 
5. Aug. 1922. huc pertinet. 



i 

"'KfiAR*.’ ri. ; '.i' ftf*ii si 
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Fig. 4. Isotipo de Purdiaea nipensis M. Vict. (Leon et Marie-Victorin 19837 HAC) 

Obs. II.: P. nipensis M. Yict. et Leon (Fig. 4) affinis, quae a specie nostra 
foliis 2,5—4,5 cm longis et 1 — 1,5 cm latis, apice rotundatis, inflorescentiis 
4— 5 cm longis, rhachibus pubescentibus, sepalis apice rotundatis vel obtusis, 
minutis, sepalis secundis, et tertiis petala superantibus certe specifice differt. 

E1 ejemplar fructifero colectado por Ekman (14738) fue clasificado pre- 
liminariamente y con cierta duda corno P. nipensis. Los ejemplares floriferos 
colectados por Lopez Figueiras no dejan alguna duda sobre lo que las pobla- 
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ciones crecientes en la Sierra Maestra tienen caracteres bastante constantes 
distintos, no solo en el tamano de las hojas sino en la inflorescencia también. 
Es inuy notable que entre todas las espécies orientales de oste genero Purdiaea 
maestrensis es la ùnica, que no crece sobre rocas serpentinas. 


Farri.: Àquifoliaceae 
Ilex baracoensis Borliidi sp. n. 

Frutex; rami veteriores albo-cinerei, leviter angolati et longitudinaliter sulcati, glabri. 
Folia 2-4 nini longe petiolata, petiolis anguste alatis, glabris suffulta, late obovata, suborbi- 
culata vel subobcordata, apice rotundata vel truncata, leviter emarginata vel excisa, basi 
cuneata et in petiolum protracta, 2,5 — 4,5 cm longa et 1.8 — 4 cm lata, anguste decurrentia, 
nervo medio supra inferne prominulo, apicem versus leviter impresso, subtus inferne prominulo, 
apicem versus obsoleto, lateralibus utroque latere 4 6, obsolete prominulis vel inconspicuis, 

subtus obsoletis vel plerumque nullis, lamina supra nitidissima, subtus pallida opaca, utrinque 
glabra, margine tenuiter recurva, coriacea. Inflorescentiae axillares, 1—4 per nodos, umbella- 
tae, 3 —4-florne. Pedunculi 2 — 5 mm longi, flores 4-meri, 1 — 2 min longe pedicellati, glabri. 
Fructus non visus. 

Holotypus: UO. 726. Cuba; Prov. Oriente, Bahia de Taco, Camino de 
Yamanigiiey, Moa; en charrascos. Leg.: M. Lopez Figueiras 12. Apr. 1960. 
HAC Isotypus: HAC 

Obs.: Ilex hypaneurae O. C. Schmidt affinis, quae a specie nostra foliis 
oblongo-elipticis obovatis vel oblongo-obovatis et inflorescentiis puberulo-pilo- 
sis dare differt. 


Ilex hypaneura O. C. Schmidt var. ntidicalyx Borhidi var. n. 

A typo differt: inflorescentiis masculinis fasciculatis, glabrescentibus, calyce glabro. 

Holotypus: UO. 757. Cuba; Prov. Oriente (Prov. Holguin). En charras- 
cales del camino Yamanigiiey, Bahia de Taco, Moa, Leg.: M. Lopez Figueiras 
12. Apr. 1960. SV. Isotypus: SV ! 


Fam.: Ochnaceae 

OurateaX Acuirne Borhidi hybr. nova 
(ilicifolia X elliptica) 

Frutex usque ad 2 m altus. Rami teretes tenuiter transversim striati. Folia 2—4 mm 
longe petiolata, ovata vel elliptica, basi obtusa, rotundata vel subcordato-truncata, apice 
rotundata vel attenuata et pungenter acuta, 2,5 —9 cm longa et 2 — 3,5 cm lata, nervo medio 
utrinque prominenti, lateralibus numcrosis apicem versus arcuatis dense reticulato-conjunctis 
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utrinque prominulis, margine undulata vel dentibus satis remotis 0,5 — 1 mm longis, irregulari- 
ter serrulato-denticulata, rigide et crasse coriacea. Inflorescentia paniculata, 3 — 5 cm longa. 
plerumque laxa, pauciflora, glabra. Alabastra ovata, 4 — 5 mm longa, receptaculum evolutum 
non visum. 

Holotypus: Acuna 16007 HAC Cuba; Prov. Pinar del Rio, Carretera de 
Luis Lazo. 

Specim. exam.: Prov. Pinar del Rio, Canada del Pinar, Cerro de Cabras, leg. Alain 1845- 
19. Mai. 1951. Remates de Guane, Sabanas; Leon et M. Victorin 18723, Jan. 1939. 


Fani.: Oleaceae 
Linociera 

Clave analitica para las espécies cubanas: 

1 a Anteras lineales, casi tan largas conio los pétalos. 1. L. ligustrina 

b Anteras oblongas a elipticas de menos de la mitad del largo de los pétalos 

. 2 

2 a Hojas cartàceas con grupos de pelos en las axilas de los nervios cn el 

envés. 3 

b Hojas coriàceas o subcoriàceas sin grupos de pelos en las axilas de los 
nervios en el envés . 4 

3 a Hoj as de 6—15 cm de largo, càliz algo ciliado, lóbulos connados basta 

cerca de la mitad, pétalos de 10—22 mm de largo .... 2. L. doniingensis 
b Hoj as de 4—8 cm de largo, càliz peloso, lóbulos libres casi basta la base, 
pétalos de 6—8 mm de largo .3. L. Bakeri 

4 a Hojas mayormente agudas o mucronado-agudas en el àpice, ramas de las 

inflorescencias pelosas . 5 

b Hojas redondeadas o estrechadas en un àpice obtuso mayormente emar- 
ginado, ramas del las inflorescencias lampinas o pelosas . 6 

5 a Hojas de 4—7 cm, nervios laterales invisibles o muy poco hundidos, noreti- 

culados arriba, panoja corta glomerada, pedicelos basta 1 mm, pétalos 

planos de 6—8 mm de largo. 4. L. axilliflora 

b Hoj as de 5—11,5 cm, mucronado-agudos, nervios laterales hundidos, fina¬ 
mente reticulados en el liaz; pedicelos de 2—5 mm de largo, pétalos 
plegados, de 4—6 mm de largo .5. L. Moncadae 

6 a Inflorescencia pelosa, lóbulus de càliz libres casi hasta la base; liojas no 

reticulado-venosas en ambas caras . 7 

b Inflorescencia mayormente glabrescente; lóbulos del càliz connados hasta 
Li mitad; hojas reticulado-venosas en ambas caras ... 6. L. bumelioides 
aa Hoj as lanceoladas a oblongo elipticas, estrechadas en ambos extremos 
. ssp. bumelioides 


Acta Botanica Academiae Scientiarum Hungaricae 25, 1979 













TÀXONES CRITICOS O NUEVOS EN LA FLORA DE CUBA 


49 


hh Hojas obovadas, redondeadas en (‘1 àpice i largamente atenuadas en 

la base . ssp. ohovalis 

a Hojas oblongo-obovadas, 6—9 cm de largo y de 1,5—2,5 crn de anello, 
redondeadas eri el àpice, el margen revoluto. Inflorescencias terminales 


\ » 



Fig. 5. Holotipo de Linociera Acunae Borhidi et Muniz (ItoiG 1506 HAC) 


Rarnas de las misinas glabras, pétalos de 5—5,5 inni de largo. 

. 7. L. cubensis 

1) Hojas elipticas, de 5—9 cm de largo, 2,0—4,5 cm de anello, estrecliadas i 
igualinente en ambos extremos, el margen plano. Inflorescencias axilares, 

rarnas de las mismas pubérulas, pétalos de 7—10 min de largo . 

.8. L. Acunae 


4 
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Linociera Acunae Borhidi et Muniz sp. n. (Fig. 5) 

Frutex vel arbor humilis. Ramuli hornotini puberuli, veteriores albido-cinerei, lenticellis 
suborbicularibus sparsissime dispositis suffulti. Folia 8 —15 mm longe petiolata, elliptica, 
antice brevissime leviter acuminata, apice ipso obtusa, emarginata vel brevissime mucronata, 
basi breviter attenuata vel obtusiuscula rariter rotundata et in petiolum protracta, 5 — 9 cin 
longa et 2 — 4,5 cm lata, nervo medio supra impresso, subtus prominenti, lateralibus utroque 
latere 5 — 7, supra leviter impressis et obsolete reticulatis, subtus manifeste prominentibus, ante 
marginem conjunctis et laxe reticulatis, lamina utrinque opaca, subtus obsolete punctata, mar¬ 
gine integra, ± plana, utrinque glabra, subcoriacea. 

Inflorescentiae axillares et terminales 2 — 3,5 cm longae, dense flavo- vel ferrugineo- 
pubescentes. Pedunculi 5 — 10 mm longi, pedicelli 1 — 2 mm longi. Calyx usque ad basim lobatus, 
lobi 4, triangulares, ^ 1 mm longi, apice obtusi utrinque dense pubescentes; petala 7 —10 mm 
longa, appianata, medio ^ 0,5 mm lata; stamina 2, cca 1 mm longa antherae ovatae vel ellip- 
ticae, filcmenta antheris aequilongis, Stylus subnullus, apice triangulari-capitatus, leviter 
bilobatus, ovaiio glabro brevior. 

Holotypus: Roig 1506 ! Cuba, Prov. Camagiiey: “savannis” serpentinosis 
ad Puerto Principe. Leg.: Jan. 1917. P. F. Borras. HAC ! 

Linociera Moncadae Borhidi et Muniz sp. n. (Fig. 6) 

Frutex vel arbor parva usque ad 4 — 5 m alta. Ramuli hornotini breviter flavo- vel 
ferrugineo-pilosi, veteriores albido-cinerei lenticellis oblongo-ellipticis satis dense obtecti. 
Folia 7 —12 mm longe petiolata, oblanceolato-elliptica, levissime asymmetrica, apice acuta vel 
obtusiuscula et rigide mucronata, basi angustata et in petiolum protracta, 5,5 —11,5 cm longa 
et 1,8 — 4 cm lata, nervo medio supra anguste et profunde impresso, subtus prominenti, laterali¬ 
bus utroque latere 8 —12, supra anguste impressis, subtus leviter sed manifeste prominulis ante 
marginem arcuato-conjunctis, supra obsolete impresso areolato-reticulatis, subtus obsolete 
reticulatis et punctulatis, utrinque nitidula et glaberrima, margine tenuiter recurva, rigide 
coriacea. Inflorescentiae axillares vel laterales, paniculatae, 5- 11-florae. 1,2 — 2 cm longae. 
Paniculae flavo- vel ferrogineo-pubescentes, pedicelli 2 — 5 mm longi, 1 —1,5 mm longe bracteo- 
lati, calyx solummcdo basi connatus, lobi 4, anguste triangulares, obtusi, extus pubescentes, 
intus in nervo medio filosi, ceterum glabri. Petala involuta, 4 — 6 mm longa: stamina 2, fila- 
menta brevissima, 0,5 mm longa, antberae ellipticae filamentis duplo longiores, Stylus ovario 
glabro ovato subaequilongus. apice capitatus, profunde bilobatus. 

Holotypus: 27341 HAC! Cuba. Prov. Oriente, Sierra de Moa; in fruticetis 
sempervirentibus solo serpentinico-lateritico ad Mina Melba alt. cca. 350—400 
m.s.m.; Leg.: Milagros Moncada 31. Mai. 1972. Isotypi: HAC, BP. 

Linociera bumelioides Griseb. ssp. obovalis Borhidi et Muniz ssp. n. 

A typo differt: foliis obovatis, apice rotundatis et plerumque emarginatis basi longe 
cuneatis. 

Holotypus: 24571 HAC ! Zona de Puerto Padre. Leg.: M. Curbelo 1932. 
Isotypus: HAC ! 
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Fig. 6. Holotipo dt* Linociera Moncadae Borhidi et Muniz (27341 HAC) 

Specimina examinata: Puerto Padre, leg.: M. Curbelo 303. Nov. 22. 1930, 27. Mai 
1931. — 27090 HAC. Gran Piedra. Sierra Maestra, leg.: Fitoquimicos alemanes. 


Forestiera Ekiiianii Borhidi sp. n. 

Frutex dense ramosus; ramuli hornotini teretes brevissime puberali, veteriores glabri, 
brunneo-purpureilevissimestriati. Folia opposita vel fasciculata. usque ad 1 inni longe petiolata, 
ovata, late elliptica vel suborbiculata, antice attenuata et obtusa vel rotundata, sub medio 
latissima basi rotunda et in petiolum decurrentia, 4 9 min longa et 3 — 6 min lata, utrinque 

opaca et pallide viridia, subtus prominenter punctata, margine integra et tenuiter revoluta. 
Inflorescentiae axillares, umbellatae, plerumquc 1 — 2-florae 1 — 3 min longe pedunculatae, 
bracteae orbiculares, persistentes, pedicelli 0,5 — 2 min longi, plerumque glabri. Fructus ellipti- 
cus, 5 — 6 min longus et 3 4 inni latus, superne leviter incrassatus et rotundatus, basi brcviter 

attenuatus et obliquus. 


4* 
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Holotypus: Ekman 18726 (Roig 3116); Cuba, Prov. Pinar del Rio, Cima 
de la Sierra de Guane; Guane. Leg.: E. L. Ekman, 14. Mart. 1924. 


Lantanopsis tomentosa Borhidi et Moncada sp. n. 

Suffrutex usque ad 1 —1,5 m altus. Rami hornotini adpresse albo-pilosi, non vel levissime 
hispiduli. veteriores brunnei, longitudinaliter striati, glabrescentes. Folia opposita 1 -2 min 
longe petiolata, oblongo-elliptica, oblongo-lanceolata vel lineari-lanceolata, antice attenuata et 
acuta, basi longe cuneata, 2 — 7 cm longa et 0,5 — 2 cm lata, basi trinervia, nervis supra densis¬ 
sime reticulatis et profunde impressis, areolato-bullata, subtus reticulo prominenti suffulta 
lamina supra nitida, areolato-bullata, sparse et adpresse pilosula, subtus in nervis adpresse 
pilosa, inter nervos tomento tenui albo vel postremo cinerascenti obtecta, margine leviter 
serrulata vel subintegra, plerumque plana, chartacea. Inflorescentiae terminales, capitulifor- 
miter cymosae, bracteis ovatis vel oblongo-ellipticis, membranaceis et plerumque glabris. 
Capitula sessilia, bracteolis 1 — 2, late ovatis vel subrotundatis, dorso levissime carinatis, apice 
mucronatis glabrescentibus vel nitidisque glabris suffulta, bracteae involucrales 4, inaequalibus 
2 — 2,5 mm longae glabrae, exteriores 2, late ovatae, apice apiculatae minores, interiores subor- 
biculares apice plerumque rotundatae vel fimbriatae, exterioribus latiores. Flos bisexualis 1, 
corolla 1 mm longa, ex involucro leviter exserta, 4-lobata, lobi corollae tubo 3-plo breviores, 
stamina 4, corolla aequilonga, antherae subglobosae, rninutae. flores steriles 2, filiformes; 
ovarium dense glandulosum, lateraliter compressum. 2 mm longum: achaenium obovatum, 
2 mm longum, lentiforme, convexum, marginatum, glandulis deciduis obsitum, demum nig- 
rescens glabrum. Pappi nulli. 

Holotypus: 27197 HAC ! Oriente: (Prov. Santiago de Cuba), Sierra 
Maestra; Alto de la Francia, Uvero. Leg.: Milagros Moncada 8. Febr. 1971. 

Specimina examinata: Cuba; Sierra Maestra; Margenes de Rio Peladero, Alto de la 
Valenzuela; Leg.: M. Lopez Figueiras 2190, 8. Apr. 1955. — Ebenda Lopez Figueiras 2323. 
12. Aug. 1955. 

Obs.: L. hispidulae Wr. ex Griseb. affinis, quae a specie nostra ramis 
strigilloso-hispidis, foliis supra ^ dense strigilloso-hirsutis, non areolato-reti- 
culatis, subtus in nervis hirsutis inter nervos glabris et flavo-glandulosis, 
bracteis inflorescentiae et capitulorum linearibus et strigosis, floribus minori- 
bus abunde differt. Altera species L. Hoffmanii Pax (ex Santo Domingo) foliis 
ovatis, 1,5—2,5 cm longis, basi rotundatis, floribus majoribus, ovario atque 
achaenio vertice piloso dare distincta est. 
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CYTOCHEMICAL INVESTIGATIONS 
OF THE SHOOT APEX OF APPLE TREES I 

DNA, DNA- AND RNA-, AND DISTO NE CONTENT OF MERISTEMATIC CELE NUCLEI 
IN TERMINAL BUDS OF SPURS WITH AND WITIIOUT FRUITS 


By 

T. BUBÀN 1 and C. U. HeSEMANN 2 

» RESEARCH STATION OF RESEARCH INSTITUTE FOR FRUIT AND ORNAMENTAL PLANT GROWING, 

UJFEHÉRTÓ, HUNGARY 

* DEPARTMENT OF GENETICS, UNIVERSITY OF HOHENHEIM, STUTTGART BRI) 

For using Chemicals regulating flower bud formation, it is necessary to know 
thè conditions within thè apical meristem during thè transition from thè vegetative 
stage to thè reproductive one. 

Terminal buds were harvested from spurs hearing fruit and from ones without 
fruit. Using longitudinal sections thè DNA, DNA + RNA and, nucleohistone content 
in various regions of thè apex were measured cytophotometrically. The presence of thè 
fruit induced a lower level of nucleic acids and a higher nucleohistone content. These 
conditions proved to inhibiting for flower initiation. The absence of thè fruit resulted 
in totally reversed effects, providing favourahle pre-conditions for flowering. It seems 
to he worth while to stress thè fact, that apices of these buds (i.e. buds on spurs without 
fruits) are practically induced for transition to thè reproductive state. This induction 
probably is related to thè lack of endogenous growth substances (mainly gibberellins) 
originating from seedlets of growing young fruit. 


Introduction 


Many paper bave been published recently on treatments by synthetic growth regulators 
to promote (or to inhihit) flower bud formation in appiè trees. However, to use Chemicals 
regulating flower bud formation, it is necessary to establish thè conditions within thè apical 
meristem during thè transition from thè vegetative stage to thè reproductive one. According 
to our preliminary histological and histochemical investigations in thè apices of terminal buds 
on spurs of appiè trees (Bubàn 1970), there is un increase in mitotic activity before changes 
in shape of thè apex. For this reason, ari attempt was made to follow changes in nucleic acids 
and nucleohistones in various meristem tissues of thè apices. We had to know, however, 
whether our data are really in any connection with developmental processes towards thè 
reproductive state. 

The only approach to this problem is to use terminal buds of spurs hearing fruit and 
ones without fruit, respectively. The presence of fruit means a strong inhibition for fruit bud 
formation, on thè other hand. conditions in spure without fruit rnay he taken for inductive 
ones for flowering (Feucht and Arancibia 1969). 


Material and Method 


Buds for cytophotometrical investigations were harvested on 20th of June and 7th of 
July, respectively, that is about thè time of transition to thè reproductive state. Each bud 
was located either on spur with fruit ( AF) or without fruit (= AO, see Fig. 1, too). Ethanol : 
formalin : picric acid 6 : 1 : 1.3 was used for fixation. The 10 to 12 micron-thick sections 
prepared after embedding in paraplast were investigateli. The methods used for measuring 
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Fig. 1. Spurs (typical fruiting short shoots o£ appiè trees) providing terminal buds for cyto 

Chemical investigations 


DNA content of celi nuclei have been given earlier (Hesemann and Bubàn 1973). The Schiff 
reagent was prepared according to thè standard technique of Graumann (1953), but with 
trichloro acetic acid (Bloch and Godman 1955). According to Pearse (1961, in: Arnold 
1968) and Mitchell (1968) longitudinal sections for DNA -f- RNA estimation were stained by 
gallocyanine-chroinealum (GCA), histone content was investigated as employed by Alfert 
and Geschwind (1953). In order to measure DNA content after staining with GCA, a pretreat¬ 
ment by ribonuclease was made (0.2 mg/ml dest. water, at 40 °C, 3 liours). As a possibility of 
estimating DNA and RNA content in thè sanie nuclei, several sections were stained with 
coriphosphin-O-Feulgen and GCA described by Kieffer et al. (1969). Measurements (with 
Zeiss UMSP-I universal microspectralphotometer) were carried out at 550, 570 and 630 nm 
in sections stained with Schiff reagent, GCA and Fast Green FCF, respectively. Data of 
measurements have been expressed as AU (arbitrary unit). 


Results and Discussimi 

Before discussing thè results of measurements, a comment is required on thè matter of 
apex terminology. The different zones are specified on thè basis of their histological characters 
(for example: celi size, direction of celi division, activity in differentiation processes leading to 
reproductive state, etc.). In terms of tunica-corpus concept of apical organization, thè zone 
corresponding to thè tunica should be divided into two regions whicli have been called Z l and 
Z 2 , each of them has two layers of meristem cells, (see figures A — B, resp.). 

As underlying part (corpus or centrai meristem) is situated axially (Z ;J ) and it passes 
below into thè pith-rib meristem (Z 4 ). It is worth mentioning that tliis organization undergoes 
a change during flower bud differentiation. Namely, following an increase in mitotic activity 
all over thè apex, but before thè rnorphological change in shape of its forni, thè centrai meristem 
can be seen immediately surrounding to thè subdermatogen (thè second celi layer within thè 
Z x ). Details of this histological differentiation are given elsewhere (Bubàn 1970, Bubàn and 
Simon 1978). 

The results of investigations are presented in Figures 2 to 6, and in Table 1. 
Test of significance is summarized in Table 2 and Table 3. 
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Fig. A — li. Structure of thè apex in vegetative stage (a) and, following thè histological differ- 
entiation, in reproductive stage (b) . Z, dermatogen and subdermatogen, Z 2 adventive 

tunica layer, Z 3 = centrai meristem, Z 4 = pith ineristem 


It is clear from Fig. 2 that nuclear DNA content estimateci is significantly 
divergent in Z 3 , Zj and Z 2 to Z,. There is no considerable difference between 
data in Z t and Z.,, however, this is not surprising. Namely, thè lateral part of 
thè first layer and thè sanie part of thè second celi layer (i.e. thè place of leaf 
prirnordia initiation) show an enhanced mitotic activity both in vegetative 
and reproductive apices. The uniformity in nuclear DNA content demonstrated 
in AO apices of Fig. 2 should he taken as a developmental stage preparing thè 
next step, i.e.: cells entering mitosis all over thè apex. 

Figure 3 shows essentially thè same — that is more nuclear nucleic acid 
in samples from spurs without fruit (sample AO). Nevertheless, this statement 

AF AO 



Zi 

Z 2 

Z 3 



Fig. 2. Nuclear DNA content in thè apices of terminal buds of spurs hearing appiè (AF) and 

without appiè (AO) 


staining: Feulgen procedure, values in arbitrary units; significant within thè sanie meristem 
zone, between “AF” and “AO” buds at 1% = xxx, 2% = xx, 5% = x, — = insignificant 
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Table 1 


cn 

O 


Nucleic acid and hìstone level of celi nuclei in apices of buds from spurs u ith fruii (AF) and ivithout fruii (AO) 


Samples 

Zones within thè apex 

Type of bud 
saniple 

Staining 

Estimation of nuclei con- 
tent for 

Number of nuclei 
estimated, 
n 

Average x in AU 

Standard 

deviation, 

8 

Treshold value 

I. 

Zone 1 

AF 

Std.-Feulgen 

DNA 

50 

14.35 

4.65 

0.10 


Zone 2 4 




58 

10.83 

3.17 



Zone 2 




29 

11.49 

2.57 



Zone 3 




7 

10.59 

1.42 



Zone 4 




22 

10.94 

2.78 


II. 

Zone 1 

AO 

Std.-Feulgen 

DNA 

32 

15.42 

4.27 

0.10 


Zone 2—4 




65 

14.53 

4.51 



Zone 2 




24 

13.53 

4.66 



Zone 3 




19 

15.49 

3.74 



Zone 4 




22 

14.78 

4.92 


III. 

Zone 1 

AO 

GCA 

DNA -f RNA 

9 

10.24 

4.51 

0.25 


Zone 2—4 




37 

9.09 

6.24 



Zone 2 




15 

10.31 

6.92 



Zone 3 




7 

3.94 

1.94 



Zone 4 




15 

10.26 

5.85 


IV. 

Zone 1 

AF 

GCA 

DNA + RNA 

20 

6.14 

4.24 

0.25 


Zone 2—4 




38 

1.48 

2.38 



Zone 2 




12 

1.13 

2.83 



Zone 3 




11 

0.73 

1.54 



Zone 4 




15 

2.32 

2.39 


V. 

Zone 1 

AO 

GCA 

DNA + RNA 

20 

10.80 

5.70 

0.16 


Zone 2 — 4 




47 

9.24 

4.10 



Zone 2 




18 

9.55 

4.11 



Zone 3 




10 

7.65 

3.65 



Zone 4 




19 

9.79 

4.31 


VI. 

Zone 1 

AO 

first 

DNA 

25 

9.95 

3.46 

0.16 


Zone 2 4 


RNase 


20 

6.70 

3.20 



Zone 2 


and than 


11 

7.50 

3.42 



Zone 3 


GCA 


3 

4.58 

3.14 



Zone 4 




6 

5.79 

3.40 
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VII. 


Vili. 


IX. 


X. 


Remarks: 


Zone 1 

AF 

GCA + C 0- 

DNA + RNA 

21 

2.06 

1.15 

Zone 2—4 


Feulgen 


38 

1.56 

1.24 

Zone 2 



16 

2.06 

1.31 

Zone 3 




8 

1.46 

0.93 

Zone 4 




14 

1.04 

1.14 

Zone 1 

AO 

GCA + C 0- 

DNA + RNA 

36 

3.60 

2.48 

Zone 2- 4 


Feulgen 


47 

2.03 

1.55 

Zone 2 




19 

1.45 

1.38 

Zone 3 




9 

1.71 

1.51 

Zone 4 




19 

2.76 

1.50 

Zone 1 

AF 

Fast 

Histone 

9 

0.96 

0.59 

Zone 2 — 4 


Green FCF 


37 

1.54 

0.9J 

Zone 2 




15 

1.44 

0.85 

Zone 3 




12 

1.12 

0.68 

Zone 4 




10 

2.18 

0.94 

Zone 1 

AO 

Fast 

Histone 

17 

0.31 

0.21 

Zone 2 4 


Green FCF 


36 

0.62 

0.65 

Zone 2 




14 

0.40 

0.28 

Zone 3 




10 

0.29 

0.18 

Zone 4 




12 

1.16 

0.85 


. Zones within thè apex see in figures. 

!. Std.-Feulgen = Standard-Feulgen, GCA — Gallocyanine-chroinealum, C 0-Feulgen = Coriphosphin O-Feulgen. 
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AF 


AO 




Fig. 3. Nuclear DNA and RNA content in thè apices of terminal buds of spurs hearing appiè 
(AF) and without appiè (AO) staining: Gallocyanine chroinealuin, values in arbitrary 
nnits; for testing significance see Fig 1, Tahle 2 and 3 resp. 


T 


R 



Zi 

-Z 2 

-Z 3 - 

Z 4. 



Fig. 4. Total nucleic acid (T) and DNA content after RNase treatment (R) in thè nuclei of 
AO buds — staining: Gallocyanine chromealuin, values in arbitrary units; for testing signifi¬ 
cance see Fig. 1, Table 2 and 3 resp. 


AF 


AO 




Fig. 5. Nuclear DNA and RNA content in thè apices of terminal buds of spurs hearing appiè 
(AF) and without appiè (AO) — staining: Gallocyanine chromealuin and Coriphosphin-O- 
Feulgen, values in arbitrary units; for testing significance see Fig. 1, Tahle 2 and 3 resp. 
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Tablc 2 



Remarks: 1. Significant at 5% = X ; at 2% = X X ; at 1% = X X X ; no test for significance = 
= -fs insignificant 

2. Explanation of other abbreviations is given in Table 1. 


is valici for Zj and Z.,, as well, probably owing to thè higher RNA content in 
nuclei of cclls in AO samples. Within thè total nucleic acid content revealed 
by staining with GCA, it is thè DNA wliich has a considerable proportion of 
values recorded (Fig. 4). The trend of data in Fig. 5 is comparable to thè results 
presented above, however, these data are less convincing. 
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Table 3 


Statistical testing of thè significance between various zones within thè apex 


Samples 

Zones 

Zones 

Zones 

Zones 

Zones 

Zones 

1/2 

1/3 

i/4 

2/3 

2/4 

3/4 

I. 

II. 

III. 

XXX 

X 

XXX 

— 

— 

— 

— 

XXX 

— 

X 

— 

X X 

IV. 

y 

XXX 

XXX 

XXX 

— 

X 

XXX 

VI. 

— 

X X 

X X 

— 

— 

— 

VII. 

— 

— 

X X 

— 

X 

— 

Vili. 

XXX 

X 

— 

— 

XXX 

— 

IX. 

— 

— 

XXX 

— 

X 

XXX 

X. 

— 

— 

XXX 

— 

XXX 

XXX 


Remark: Explanation of thè abbreviations is given in Table 1. 


These findings about nucleic acid level of celi nuclei correspond to thè 
results published formerly (Zeevaart 1962, Gifford 1963 and papers in 
Bernier 1970). Furthermore, it is worth mentioning thè results reported by 
Schmidt (1977). Data of his paper suggest that there is a relationship between 
intensity of flower primordio initiation and rate of RNA synthesis in buds of 
appiè cultivars. 

Another nutritional aspect of thè flower bud formation. Histological and 
cytochemical investigations in apices of many species show that thè mitotic 
and metabolic activity in thè centrai zone of thè apex is greatly enhanced 
before its morphological changes (= flower primordia formation) can be ob- 
served. This activation is a reai requisite for initiating flower primordia de- 
velopment, quite generally (see papers in Bernier 1970), in appiè tree as well 
(Buban 1970, BubÀn and Simon 1978). The change in activity of thè centrai 
meristem is known to be controlled by hormonal factors as well as nucleic 
acid metabolisms. Recently Sachs (1977) has suggested that . . according to 
thè nutrient diversion hypothesis , induction causes activation of thè centrai zone , 
a requisite for fiorai initiation and early development , through greater availability 
of nutritional factors (assimilates ).” Furthermore 66 Thus , control of flowering by 
chemical or environmental factors may be an indirect result of influences on 
assimilate supply distribution and not upon specific morphogenetic influences in 
thè shoot apical meristem 

It is assumed that nucleic acid replication as well as mitotic activity are 
regulated by nucleohistones. For investigating them, sections were prepared 
from thè same apices providing sections for nucleic acid staining. According to 
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thè data of Fig. 6, nucleohistone content is significantly lower in AO buds 
than it is in AF apices. Tliis fact suggests that — in a surprising way — there 
is no parallelism in DNA and nucleohistone level in these cells, and/or these 
divergences of nucleic acid: histone ratio should be an important factor in this 
developmental stage of flower bud formation. Nevertheless, investigating 
nucleohistones in this respect provided rather inconclusive results (Gifford 
1963, Knox and Fvans 1966). 

AF AO 




Fig. 6. Nucleohistone content in thè apices of terminal buds of spurs hearing appiè (AF) and 

without appiè (AO) 

staining: Fast Green FCF, valucs in arhitrary units; for testing significance see Fig. 1, Table 2 

and 3 resp. 


It should be mentioned that our cytochemical investigations were carried out in apices 
with histological organization typical for thè vegetative stage, that is, hefore activation of thè 
centrai meristem. In spite of thè vegetative structure existing, thè physiological fiorai induc- 
tion must be completed as it is expressed by altered cytochemical characteristics (compare 
AO and AF buds, resp.). During thè next developmental stage (histological differentiation 
within thè apex) there are again other conditions with respect to nucleic acid level in various 
meristem zones (Bubàn and Simon 1978). 

Data presented above are preliminary results, more detailed investigations are going 
on, currently. Nevertheless, our investigations conducted so far are able to make clear that a 
really higher nucleic acids level and a much lower nucleohistone content exist in thè apices of 
terminal huds on spurs without fruit. On thè other hand, data concerning nucleic acid and 
nucleohistone content show a considerale uniformity within these apices. It seeins worth 
stressing thè fact that apices of these buds are practically induced for transitimi to thè repro- 
ductive state. This induction should be related to thè lack of endogenous growth substances 
(mainly gibberellins) originating from seedlets of young fruits (Bubàn and Sàgi 1976). 

Froni data it can be concluded that thè situation demonstrated by quantitative cyto- 
photometry has proved to be an essential precondition for flower bud differentiation. 


REFERENCES 

Alfert, M. Geschwind. .1. ( 19S3 ): A selective staining method of thè basic proteins of celi 
nuclei. Proc. Nat. Acati. Sci. (USA), 39, 991 999. 

Arnold, M. (1968): Histocheinie. Springer Verlag, Berlin Heidelberg — New York, 140. 


Acta Botanica Academiae Scientiarum Hungaricae 25, 1979 












62 


T. BUBÀN and C. U. HESEMANN 


Bernier, G. (ed.), (1970): Cellular and molecular aspects of fiorai induction. Longman, 
London, 492 pp. 

Bloch, D. — Godman, G. (1955): A microphotometric study of thè synthesis of desoxyribo- 
nucleic acid and nuclear liistone. J. biophys. biochem. Cytol. 1, 17 — 28. 

Buban, T. (1970): Histologische und histocheinische Untersuchung der Blutenknospendiffe- 
renzierung beim Apfel. in: Physiologische Probleine im Obstbau, Tgber. Dtsch. Akad. 
Landw. Wiss. 99, 21 — 34. 

Buban, T. — Hesemann, C. (1975): Cytochemical investigations of thè shoot apex of appiè 
trees. 2nd Symp. Plant Growth Reg.-s, Sofia, 21 — 24th Oct. 

Buban, T. — Sàgi, F. (1976): The mode of action of thè Chemicals regulating flower bud dif- 
ferentiation. Fruit Sci. Rep. 3, 1 — 8. 

Buban, T. — Simon, I. (1978): Cytochemical investigations in apices of appiè buds with special 
respect to thè flower initiation. Acta Horticult. 80, 193 —198. 

Feucht, \V. — Arancibia. M. (1969): Zur lokalisierten Ca-Oxalatausscheidung im Knospen- 
gewebe des Apfelbaumes wàhrend der floralen Induktion. Arch. Gartenbau, 17, 
565 — 574. 

Gifford, E. jr. (1963): Developmental studies of vegetative and fiorai meristems. Brook- 
haven Symp. Biol. 16, 126- 137. 

Graumann, W. (1953): Zur Standisierung des Scliiffschen Reagens. Z. wiss. Mikr. 61, 225 — 226. 

Hesemann, C. — Buban, T. (1973): Methodik cytochemischer Analysen bei pflanzlichen Ob- 
jekten. Histochem. 36, 237 — 246. 

Kiefer. G. — Zeller. W. — Sandritter, W. (1969): Fine Methode zur histochemischen Be- 
stimmung von RNS und DNS an der gleichen Zellen. Histochem. 20, 1 —10. 

Knox, R. — Evans, L. (1966): Inflorescence initiation in Loliuin teinulentum L. — Vili. 
Histochemical changes at thè shoot apex during induction. Aust. J. Biol. Sci. 19, 
233-245. 

Mitciiell, J. (1968): Quantitative microspectrophotometry of RNA in plant tissue. Histo¬ 
chem. J. 1, 106-123. 

Sachs. R. (1977): Nutrient diversion: an hypothesis to explain thè Chemical control of flower- 
ing. Hort. Sci. 12, 220 222. 

Schmidt, S. (1977): Nukleinsaureinetabolismus und Blutenknospenentwicklung bei Apfel 
(Malus domestica). Manuscript. 

Zeevaart, J. (1962): DNA multiplication as a requirement for expression of fiorai stimulus 
in Pharbitis nil. Plant Physiol. 37, 296 — 304. 


Acta Botanica Academiae Scientiarurn Hungaricae 25, 1979 


Acta Botanica Academiae Scientiarum Ilungaricae , Tomus 25 (12), pp. 63 73 (1979) 


NICHE STUDIES ON SOME PLANT SPECIES 
OF A GUASSLAND COMMUNITY. IY 

FESTUCA YAGINATA POPULATIONS’ NICHE CHARACTERISTICS ON THE BASIS 
OF THE MAGRO- AND MICROELEMENT CONTENT OF THE SOIE ANI) THE PLANT* 


By 


G. Fekete 1 —I. Précsényi 2 —A. Horànszky 3 —Gy. Tolgyesi 4 


» BOTANICAL RESEARCH INSTITUTE, HUNGARIAN ACADEMY OF SCIENCES, VACRATÓT 
1 BOTANICA!. DEPARTMENT OF THE L. KOSSUTH UNIVERSITY, DEBRECEN 
• PLANT TAXONOMICAL AND ECOLOGICAL INSTITUTE, EÒTVOS L. UNIVERSITY OF SCIENCE, BUDAPEST 
4 UNIVERSITY OF VETERINARY MEDICINE SCIENCE, BUDAPEST 


(Received 1 August, 1978) 


The macro- and inicroelement content of Festuca vaginata individuala and of 
their soil collected from three swards in which Festuca vaginata are dominant (Festucc- 
turn vaginatae ) was studied to determine where thè niche width is thè greatest in thè 
soil. in thè above-ground plant part and in thè case of plant/soil. The elenients examined 
were as follows: K, Ca, P, Mg, Na, Al, Fe, Mn and Zn. For thè evaluation. thè formulae Bj 
and *Bj (divided by thè category number) and thè D 2 analysis were applied. On thè basis 
of plant/soil ratio some estimation was obtained with regard to thè degree of efficiency 
with which thè plant utilizes thè nutrients available for it. Of thè three populations, 
one was obtained from thè characteristic sand dune soil of thè region between thè 
Danube and thè Tisza (Fulòphàza), thè other from an area lying near to thè Central 
part of Hungarian Middle-Range (Neszmély), and thè third from an area of transitory 
character (Vacratót). The niche width of thè population at Vacratót, calculated on thè 
basis of plant/soil, is thè greatest on five niche axes. The niche widths of thè population 
obtained from Fiilophàza narrow down owing probably to specialization. The niche 
widths of thè population from Neszmély— supposedly as a result of competition among 
accompanying plants — are narrower than that from Yacratót. The nutrient utilization 
of thè three populations, on thè basis of thè result from I) 2 analyses, is different. The 
plant activity and selectivity have a decided influence upon thè nutrient utilization. 


Iiitroduction 


Currently it is considered that adaptation and adaptive strategies (cf. Stekn and Roche 
1974) applied by races and ecotypes of identical species growing in different habitats, is taking 
place in thè course of naturai selection, moreover thè characters differ by yield or other 
criteria, and sornetimes even of with respect to background, as well as thè state of physiological 
adaptation (Antonovics, Lovett and Bradshaw 1966; Goodman 1969; etc.). It also seems 
probable that differences will be seen in thè niche configuration of ecotypes or only of popula¬ 
tions originating from different habitats; hardly any investigations of tliis kind have however, 
been carried out so far. Up to thè present day, thè concept of niche has only to a slight extent 
taken root in plant ecological works (cf. Whittaker and Levin 1975; thè regeneration niche 
concept of Grubb 1977; Fekete et al. 1976; Précsényi et al. 1977a, 1977b). 


* Tece studies JNfe. 11 
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Material and Method 


Owing to thè relative simplicity of carrying out examinations is sandy meadows, we 
chose a similar habitat as before (Fekete et al. 1976: Précsényi et al. 1977a, 1977b). Our 
object was Festuca vaginata which in dominant in that soil. We were concerned with what thè 
environmental factors were to be considered, with respect to Festuca when describing thè 
niche. Obviously, owing to thè simple physiognomical structure of thè meadow, no aerial 
ecological factors can be mentioned. In choosing thè soil ecological factors, thè nutrient content, 
seemed to be thè most reasonable. 

In thè spring of 1977, we visited 3 Festuca vaginata habitats in Hungary. They were: 
Fiilòphàza (F), in thè region between thè Danube and thè Tisza, toward thè west of thè town 
of Kecskemét, in thè sandy area of thè Kiskunsàg; Neszmély (N) at thè northern foot of thè 
Hungarian Middle-Range in Transdanubia (Gerecse); and Vàcràtót (V) also a sandy area of 
thè Danube—Tisza region, but 110 km to thè north of Fiilòphàza (Fig. 1). Sampling times: 
13. 4 Vàcràtót; 5. 4 Fiilòphàza; 15. 4 Neszmély. Samples were taken at all three sites from 
10 Festuca vaginata tufts each. The above-ground parts of thè plants were carefully cleaned 
(with cotton wool) of sand; samples were taken only from thè above-ground parts. The slightly 
humic sandy soil was removed from thè rhisosphere of each of thè tufts; samples were taken 
also from thè sand which was cleaned of thè coarser organic inatter deposits. Thus, taken 
together, we obtained 3x10 plant (specimens) and 3x10 soil samples related to thè former. 

The accoinpanying plants occuring in all thè three habitats of Festuca vaginata dominant 
in sandy meadow associations (Festucetum vaginatae) were as follows: Andropogon ischaemum . 
Cynodon dactylon . Euphorbia seguieriana , Onosma arenaria , Syrenia cana , Fumana procumbens. 
Plantago indica , Crepis rhoeadifolia , Erigeron canadense. The species occuring in thè meadow' of 
Fiilòphàza and of Vàcràtót : Kochia laniflora , Tribulus terrestris , Holoschoenus vulgaris , Poly- 
gonum patulum , Centaurea arenaria , Alkanna tinctoria , Achillea ochroleuca , Medicago minima: 
thè species occuring at Fiilòphàza and at Neszmély as well: Teucrium chamaedrys , Scabiosa 
ochroleuca , Stipa capillata , Gypsophila arenaria . Dianthus pontederae , Asparagus officinalis. 
Species occuring only at Fiilòphàza: Helianthemum nummularium , Thymus marschallianus. 
Silene parviflora , Astragalus varius , Dianthus serotinus , etc. Species occuring only at Vàcràtót: 
Equisetum ramosissimum , Corispermum nitidum. etc.; only at Neszmély: Dianthus arenarius , 
Seseli annuum , Cytisus austriacus , etc. 
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Table 1 


Marra - and trace elemetil content in plants frani papulatian growing at Fiilóphàza 



K 

Ca 

p 

Mg 

Nu 

Al 

Fe 

Mn 

Zn 


g/ k g 

mg/kg 

1 

10.S 

2.4 

1.3 

0.6 

0.036 

98 

231 

43 

24 

2 

10.5 

3.8 

1.4 

0.9 

0.036 

94 

328 

60 

31 

3 

13.5 

3.3 

2.2 

0.6 

0.028 

56 

211 

63 

25 

4 

13.5 

3.4 

1.9 

0.7 

0.032 

49 

196 

51 

29 

5 

10.0 

3.3 

1.6 

0.7 

0.044 

66 

198 

71 

26 

6 

10.0 

2.7 

1.2 

0.6 

0.036 

43 

162 

59 

17.6 

7 

13.0 

2.8 

1.5 

0.5 

0.058 

67 

201 

51 

32 

8 

7.0 

3.2 

1.1 

0.6 

0.032 

40 

195 

51 

28 

9 

8.5 

2.8 

1.4 

0.5 

0.024 

8 

159 

40 

16.4 

10 

11.5 

3.1 

1.7 

0.6 

0.024 

85 

225 

46 

33 


Table 2 


Macro- and trace element content in plants frani papulatian growing at Neszmély 



K 

Ca 

p 

Mg 

Na 

Al 

Fe 

Mn 

Zn 


g/ k g 

nr»g/ k g 

1 

7.5 

5.0 

0.9 

0.8 

0.052 

680 

895 

35 

45 

2 

4.0 

4.3 

0.6 

0.6 

0.044 

490 

910 

24 

43 

3 

5.0 

3.5 

0.7 

1 0.5 

0.036 

500 

940 

26 

38 

4 

4.0 

3.9 

0.6 

0.5 

0.048 

850 

875 

30 

46 

5 

3.8 

4.0 

0.6 

0.6 

0.048 

553 

783 

23 

39 

6 

4.5 

6.1 

0.6 

0.9 

0.056 

680 

890 

35 

35 

7 

5.0 

5.7 

0.7 

1.0 

0.060 

1090 

1250 

43 

39 

8 1 

4.7 

5.9 

0.7 

0.8 

0.052 

846 

1010 

33 

41 

9 

7.0 

6.7 

0.9 

1.2 

0.052 

765 

945 

37 

39 

10 

9.4 

4.9 

0.9 

0.7 

0.054 

743 

1000 

30 

33 


The methods of thè Chemical analyses: Soil Solutions were prepared with 0.1 normal 
hydrochloric acid; ratio of thè solving agenti 1 : 10; time allowed for solving: 14-16 hours. 
The plant material was dried, than destroyed in a inixture of nitric acid and perchloric acid. 
The quantity of K, Ca, Mg, Na, Fe, Mn, and Zn contained in thè residue was measured with a 
Perkin— Elmer 290 B type atomabsorption spectrophotometer. The phosphorus content was 
determined with molibdate, and thè aluminium content with eriochrome cyanide using thè 
colorimetrie method (Tòlgyesi 1969). 

The basic data are given in Table 1 — 3 and 4 — 6. 

In thè evaluation, we applied thè Bj niche widths (1 /2Jp\) calculated after Levins 
(1968). or more exactly thè *Bj-values (after division hy thè category number), and D' J statistics 
were also applied. 
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Table 3 


Macro - and trace element content in plants frorn population growing at Vàcràtót 



K 

Ca 

P 

Mg 

Na 

Al 

Fe 

Ma 

Zn 




g/ k g 



mg/kg 

1 

15.0 

2.2 

2.7 

0.6 

0.028 

35 

131 

29 

19 

2 

16.5 

2.7 

3.3 

0.9 

0.028 

157 

232 

50 

25 

3 

14.0 

1.7 

3.4 

0.6 

0.028 

8 

203 

44 

22 

4 

13.0 

3.3 

2.9 

0.5 

0.028 

160 

350 

90 

27 

5 

11.5 

3.1 

2.5 

0.6 

0.040 

147 

342 

72 

28 

6 

20.5 

2.6 

4.5 

0.8 

0.032 

38 

230 

45 

32 

7 

13.5 

2.4 

2.6 

0.5 

0.036 

29 

134 

61 

26 

8 

16.0 

2.8 

2.5 

0.6 

0.024 

31 

198 

69 

25 

9 

15.0 

1.9 

2.6 

0.5 

0.020 

11 

190 

60 

24 

10 

12.0 

2.2 

2.5 

0.7 

0.036 

43 

161 

47 

24 


Table 4 


Macro - and trace element content in soils of population of Festuca vaginata growing at Fulòphàza 



K 

Ca 

p 

Mg 

Na 

A! 

Fe 

Mn 

Zn 


mg/kg 

1 

50 

14 500 

13.9 

520 

12.0 

65 

60.6 

52 

3.0 

2 

50 

14 400 

12.7 

500 

11.6 

70 

47.8 

50 

3.2 

3 

54 

14.300 

14.6 

560 

11.6 

63 

46.5 

56 

2.8 

4 

50 

13 800 

13.2 

600 

12.4 

68 

46.5 

57 

4.0 

5 

48 

15 000 

12.2 

600 

12.0 

81 

45.0 

55 

3.2 

6 

60 

14 800 

8.8 

540 

11.6 

71 

35.3 

53 

2.0 

7 

90 

13 700 

12.6 

540 

12.4 

83 

52.2 

48 

4.0 

8 

42 

13 200 

13.2 

460 

10.4 

75 

49.3 

47 

2.4 

9 

54 

13 000 

10.5 

420 

11.6 

102 

52.2 

50 

2.4 

10 

44 

13 000 

11.9 

480 

12.4 

61 

45.0 

52 

3.8 


The measured 5 macroelements and 4 microelements together can be considered as a 
9-dimensional niche space. It should be pointed out that not only thè concentration values 
of thè factors in thè soil at thè time of appearance of thè plant, should be considered but also 
thè quantity of elements accumulated by thè plant. It follows that we compare thè concen¬ 
tration values found in thè plant with that occuring in thè soil. By means of this, thè niche 
acquires a functional sense, since we obtain a certain estimation of how thè plant economizes 
with thè nutrient element available for it. Although thè authors are aware of thè fact that from 
their data (few cases, and an unknown initial element concentration in thè soil) only very 
cautious estimation can be made in relation to thè nutrient utilization, they suggest that 
thè plant/soil ratio expressing tlie utilization, or thè efficiency, can be considered as a niche axis. 
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Table 5 


Macro- and trace element content in soils of population of Festuca vaginata growing at Neszmély 



K 

Ca 

p 

Mg 

Na 

Al 

Fe 

Mn 

Zn 

mg/kg 

1 

86 

13 900 

29.6 

1020 

20.0 

243 

25.3 

63 

8.0 

2 

53 

12 000 

23.3 

940 

17.6 

204 

26.7 

54 

4.6 

3 

53 

11 700 

24.8 

860 

21.2 

216 

21.1 

49 

5.0 

4 

62 

13 400 

21.8 

930 

15.6 

188 

16.9 

54 

4.2 

5 

59 

11 900 

25.8 

1060 

17.6 

274 

18.3 

57 

6.0 

6 

75 

9 700 

21.6 

1120 

16.4 

216 

21.1 

60 

5.2 

4 

75 

9 000 

31.6 

1100 

17.2 

275 

22.5 

59 

5.8 

8 

66 

12 500 

27.6 

1100 

18.4 

199 

39.5 

63 

5.2 

9 

66 

13 100 

24.1 

1060 

16.4 

196 

19.7 

60 

4.4 

10 

80 

11 200 

28.0 

880 

14.0 

196 

31.0 

49 

5.4 


Table 6 


Macro- and trace element content in soils of population of Festuca vaginata growing at Vàcràtót 



K 

Ca 

p 

Mg 

Na 

A1 1 

Fc 

Mn 

Zn 




mg/kg 





1 

51 

1500 

56.8 

150 

27.2 

235 

9.8 

33 

3.2 

2 

35 

1000 

69.5 

172 

11.6 

272 

11.3 

29 

2.4 

3 

40 

1100 

46.8 

166 

14.0 

201 

7.0 

28 

2.2 

5 

39 

1500 

53.7 

186 

10.8 

238 

14.1 

29 

3.0 

5 

36 

1300 

54.4 

192 

8.8 

248 

18.3 

29 

3.0 

6 

75 

1000 

49.3 

190 

10.0 

265 

14.1 

27 

3.0 

5 

42 

1300 

58.1 

212 

10.8 

250 

12.7 

27 

2.4 

8 

35 

1000 

54.4 

178 

9.6 

235 

16.9 

27 

2.6 

9 

44 

1400 

53.5 

186 

10.0 

228 

14.1 

24 

2.0 

10 

59 

1200 

65.0 

198 

10.8 

217 

21.1 

26 

2.6 


Results and Discussimi 

Nutrient supply , nutrient content , ion-antagonism 

As regards thè calcium supply of thè soil, thè sample of Vàcràtót is weaker witli one 
order of magnitude than that of thè other two; thè calcinili content of thè plants at Vàcràtót 
is also thè lowest (thè same has been experienced in acidic sand witli Festuca vaginata; KàrpAti 
I., Kàrpàti V. and Tòlgyesi 1970). while at thè sanie time thè plant/soil ratio is liigher with a 
half order of magnitude which indicates that calcium utilization is more intensive here than it 


5 * 
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Table 7 

Means of concentrations and standard deviation of macro- and trace elements in Festuca vaginata 



Fiilophàza 

Neszmély 

Vàcràtót 


X 

s 

* 

8 

X 

s 

K 

10.80 

2.1370 

5.49 

1.8556 

14.70 

2.6059 

Ca 

3.08 

.4077 

5.00 

1.0729 

2.49 

.5087 

P 

1.53 

.3335 

.72 

.1315 

2.95 

.6364 

Mg 

.63 

.1158 

.76 

.2269 

.63 

.1338 

Na 

.035 

.0001 

.05 

.0067 

.03 

.0063 

Al 

60.60 

27.5608 

719.70 

58.1777 

65.90 

62.3029 

Fe 

210.60 

47.3033 

949.80 

39.1526 

217.10 

76.3142 

Mn 

53.50 

9.6405 

31.60 

6.2570 

56.70 

17.4103 

Zn 

26.10 

5.8583 

39.80 

4.1037 

25.20 

3.4900 


Table « 

Means of concentrations and standard deviation of macro- and trace elements in soil 



Fiilophàza 

Neszmély 

Vàcràtót 

X 

s 

X 

8 

X 

s 

K 

54.20 

13.5794 

67.50 

11.2472 

45.60 

12.8254 

Ca 

13 970.00 

118.1948 

11 840.00 

1556.4918 

1230.00 

200.2776 

P 

12.36 

3.5157 

25.82 

3.3317 

56.15 

6.7845 

Mg 

522.00 

22.8473 

1 007.00 

96.6149 

183.00 

17.4419 

Na 

11.80 

3.4351 

17.44 

2.0833 

12.36 

5.3981 

Al 

73.90 

12.2332 

220.70 

32.2664 

238.90 

21.2104 

Fe 

48.04 

6.4939 

24.21 

6.8169 

13.94 

4.1219 

Mn 

52.00 

3.3332 

56.80 

5.1595 

27.90 

2.3770 

Zn 

3.08 

0.7000 

5.38 

1.0863 

2.64 

.4000 


is thè other two samples. As against this, thè phosphorus content of thè plants at Vàcràtót is 
thè highest. The phosphorus content of thè mostly calcareous soil of Fiilophàza is thè lowest, 
while at thè same tinte tliere thè plant/soil ratio is thè highest, which inay indicate an intensive 
phosphorus accumulation (Tables 7 — 9). 

Considering thè potassium content, thè three samples show 2 — 3-fold deviations; tlius, 
essential differences may occur not only witliin sub-species (cf. Shea et al. 1968), but also among 
populations. The K/Ca ratio is thè highest in thè plant froin Vàcràtót, that is where calcium is 
less dominant in thè soil. The population of Neszmély, is not able, in thè course of taking up 
ions, to compensate thè high calcium content of thè soil by potassium; thè K/Ca ratio is 
merely around 1 bere. The population of Fiilophàza has more calcium ion and less potassium 
available than has thè Neszmély population; in spite of this, thè antagonism of thè two ions 
is more favourable than in thè case of thè Neszmély population. 
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Table 9 


Means and standard deviation of ratios of macro - and trace elements. Plant/soil 



Fiildphaza 

Neszmély 

Vàcràtót 


X 

8 

X 

8 

X 

8 

K 

204.400 

45.1595 

80.400 

19.7269 

336.10 

79.5982 

Ca 

.219 

.0316 

.433 

.1257 

2.07 

.5338 

p 

124.420 

22.4929 

27.960 

4.4697 

53.67 

16.0078 

Mg 

1.210 

.2311 

.747 

.1803 

3.48 

.8514 

Na 

2.690 

.8029 

2.936 

.6094 

2.69 

.9644 

Al 

.868 

.4401 

3.310 

.8898 

.26 

.2445 

Fe 

4.425 

1.0110 

41.220 

9.3429 

16.61 

6.6856 

Mn 

1.025 

.1676 

.555 

.0927 

1.97 

.6550 

Zn 

8.543 

1.3670 

7.63 

1.6594 

9.70 

1.6023 


Table 10 

Means of ion-ratios in three Festuca vaginata populations 



F 

N 

V 

K/Ca 

3.55 

1.12 

6.14 

Ca/Mg 

4.95 

6.87 

4.09 

Fe/Mn 

3.94 

30.06 

3.83 


The calcium/magnesium ratio does not show mudi difference. The values of magnesium 
and sodium in thè three samples are nearly identical. 

The very high values of aluminium and iron contents in thè population from Neszmély 
are not to be interpreted as thè influence of thè habitat but as thè characteristics of thè popula¬ 
tion. The high iron content in our case is not accoinpanied by low phosphorus and calcium val¬ 
ues. On thè other haiul. thè iron antagonism is recognizable also with samples from Neszmély 
(Table 10). 


The regularity of thè nutrient utilization 


It is a fundamental question whether it is thè plant or thè soil that, in addition to several 
other factors regulates thè nutrient utilization ratio (plant/soil). However simple thè question 
is, it is difficult to answer it exactly. Silice, on thè basis of available data, it cannot be approach- 
ed in any other way, we examine with what values thè efficiency values are more consistenti 
with thè value of thè mentioned element (nutrient) shown from thè plant as thè value which 
expresses thè “activity” and “selectivity” of thè plant in tliis dimension — or with thè values 
measurable in thè soil — which on thè other hand is a more passive factor and which indicates 
at thè most thè possibility of uptake only. 
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Table 11 

Plant/soil—plant (1) and plant/soil— soil (2) relationships. Table of coefficients of correlation (r) 



Fiilòphùza 

Neszmély 

Vàcràtót 


1 

2 

1 

O 

1 

2 

K 

.555 

— .515 

.860** 

.203 

.241 

— .700* 

Ca 

.924*** 

— .328 

.839** 

— .701* 

.738* 

-.624 

P 

.742* 

-.241 

.745* 

— .211 

.925*** 

— .648* 

Mg 

.820** 

— .314 

.965*** 

.466 

.923*** 

— .541 

Na 

.984*** 

.094 

.864** 

— .875*** 

.778** 

— .706* 

Al 

.976*** 

— .750* 

— .832** 

-.428 

.996*** 

.459 

Fe 

.840** 

.350 

.225 

— .834** 

.587 

— .578 

Mn 

.930*** 

.054 

.889*** 

.123 

.357 

.465 

Zn 

.353 

.271 

.510 

— .783** 

.501 

.726* 


* significant at 5% 
** significant at 1% 
*** significant at 0.1% 


The result is very instructive; can read decidedly from thè Table 11 thè outstanding 
influence of tlie plant. There is a positive and in many cases significant relationship between thè 
plant (ion content) and thè thè nutrient efficiency. As against this, thè correlations between 
efficiency and thè nutrient values of thè soil in most cases are negative; at least, thè significant 
correlations are all negative. This fact in itself shows how unsatisfactory it is if only thè environ- 
ment is examined and its values only are considered, or how essential it is to ineasure also thè 
plant’s response. From thè Table we can realize tliat thè differences in thè populations arise 
primarily in thè case of thè inicro-nutrient supplies, while in thè case of thè macro-nutrient 
elements (with thè exceptional potassium) there is great agreement among thè three samples. 


Niche width 

Table 12 presents thè *Bj-values by calculating in three different ways. It is more tradi- 
tional to calculate it on thè basis of thè nutrient concentration in thè soil, while it is a more 
modern way to obtain thè representation of thè niche widths by thè plant/soil values. It can 
be seen that thè absolute values are entirely different, and also thè orders by elements, in thè 
three modes of calculation. For example, on thè basis of thè plant, thè samples of Vàcràtót stand 
only once at thè first place of thè *Bj rank—in thè case of Mn —but since on thè basis of thè 
soil thè width is rather narrowed down, if our calculation is based on plant/soil ratio, thè sam¬ 
ples can be placed first even on 5 axes. Accordingly, it cannot be considered a specialist in 
any of thè axes. The soil representation of thè samples of Neszmély varies within wide limits; 
it is of thè greatest width with 7 ions; that this in this way is unrealistic is indicated even by 
thè plant/soil values; it seems that Festuca becomes thè specialist of magnesium and manga¬ 
nese. The population from Fiilòpliàza is a specialist one in respect of thè calcium and iron-con- 
tent, and as against thè other two populations it is not generai in any of thè axes. 
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Tahl<* 12 


laiche breadth (* B J-values calculated on thè basis of data of plani , soil , and plant/soil 




Plani 



Soil 



Plant/SoiI 


F 

N 

V 

number 
of cate¬ 
gorie» 

F 

N 

I 

v 

nurnber 
of cate¬ 
gorie» 

F 

N 

V 

number 
of cate¬ 
gorie» 

K 

.3704 

.3268 

.3704 

9 

.2688 

.5208 

.2976 

12 

.3030 

.1337 

.4545 

11 

Ca 

.2525 

.5682 

.3496 

11 

.1701 

.2747 

.0714 

14 

.0714 

.1879 

.4464 

14 

P 

.2645 

.1111 

.2057 

9 

.0938 

.1832 

.2747 

13 

.3571 

.1231 

.1786 

15 

Mg 

.3676 

.7812 

.4464 

8 

.1923 

.2273 

.0610 

20 

.1333 

.1149 

.4762 

15 

Na 

.6250 

.4464 

.4807 

8 

.2000 

.2941 

.2381 

10 

.3030 

.3333 

.4166 

15 

Al 

.0909 

.5050 

.1683 

11 

.1317 

.3030 

.3247 

11 

.2976 

.4166 

.1437 

12 

Fe 

.1984 

.3472 

.2193 

12 

.1984 

.3472 

.2451 

12 

.0714 

.5102 

.3571 

14 

Mn 

.4166 

.2717 

.5682 

8 

.2976 

.3247 

.1323 

14 

.1984 

.1231 

.5102 

14 

Zn 

.4762 

.4202 

.3086 

7 

.3205 

.3205 

.2137 

13 

.3247 

.3968 

.3571 

14 


D 2 -analysis 

By means of thè D 2 -analysis it can be established suitably how thè point clouds of 
distribution in five dimensions (macroelements) and in four dimensiona (trace elements) cover 
each other, or how they diverge froin one another (cf. Shugart and Patten 1972; Fekete 
et al. 1976, PRÉcsÉNYiet al. 1977a). The resultsof I) 2 -analyses are shown in Tables 13, 14 and 15. 

Table 13 


D 2 -analysis result. D-values, Festuca vaginata 



Macroelements 

Trace elements 


Fiildphaza 

Ne»zmély 

Fiildphaza 

Neszinély 

Neszinély 

2.3153*** 


4.5003*** 


Vacratót 

1.2558** 

1.9491*** 

0.1241 NS 

18.468*** 


NS = not significant; marks see in Table 11. 


Table 14 


D 2 -analysis result. D-values. Soil 



Macroelements 

Trace elements 


Fiildphaza 

Neszmély 

Fiildphaza 

Neszmély 

Neszinély 

Vacratót 

2.5771*** 

8.3384*** 

5.9867*** 

2.3469*** 

6.1098*** 

2.7877*** 


marks see in Table 11. 
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Table 15 


D 2 -analysis result. D-values. Plantjsoil 



Macroelements 

Trace elements 


Fiilòphàza 

Neszmély 

Fiilòphàza 

Neszmély 

Neszmély 

Vàcràtót 

2.7694*** 

2.2654*** 

2.0260*** 

3.1318»** 

1.4135** 

2.2643*** 


Marks see in Table 11. 


Table 14 presents thè complete separation of Festuca vaginata soils by sample pairs. The 
two samples of thè Duna—Tisza region (thè values measured in thè plant) on thè other hand 
do not separate as regards thè trace elements. In thè plant/soil values thè separation is already 
complete in thè case of all three sample pairs, in both thè macro- and trace elements. 


Summary 

Samples were collected from Festuca vaginata populations growing in 
different conditions both geographically — they were obtained from 3 areas — 
and to a certain extent cenologically. The habitat of Fiilòphàza is thè most 
extreme (thè sward is thè most open); thè habitat of Neszmély, witli its 
greatest closeness, has an inclination towards thè steppe-meadows in thè 
Middle-Range; thè habitat in Vàcràtót occupies a medium place. 

Ten tufts were collected from each of thè habitats, together with soil; 
they were determined for 9 elements. 

As regards thè macroelements in thè samples. potassium and phosphorus 
show thè most essential deviation. The very high value of aluminium and iron 
in thè plants from Neszmély can probably be explained as a characteristic of 
thè population. This population isremarkable with its high Fe/Mn ratio and its 
low K/Ca ratio. 

For thè characterization of thè niche (niche width, niche separation) is 
reasonable if we take thè plant/soil nutrient ratios into consideration; such 
axes can indicate thè utilization (efficiency). 

The niche widths of thè population originating from Fiilòphàza, which is 
of an extreme position, pushed forward towards thè edafical sand desert may 
— owing to specialization — decrease. 

The niche widths of thè population of Neszmély, which protrudes towards 
thè Middle-Range tend to decrease too — probably owing to thè growing com- 
petition of thè accompanying plants. The niche widths of thè population from 
Vàcràtót, which is of a transitory position, are thè greatest even on 5 axes. 

On thè basis of thè values by rank order of thè niche widths, in thè case 
of plants and soils, of thè three population that of Neszmély showed thè 
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greatest width, then come thè populations of Vàcràtót and of Fiilophàza. 
In thè case of plant/soil, thè sample from Vàcràtót stands at thè first place, 
and it is followed by samples from Neszmély and thcn froin Fiilophàza. 

As regards thè nutrient utilization, we succeeded in detecting thè dif- 
ferences in thè 3 samples — by means of D 2 analysis. 

In our case, it is not thè soil which is responsible for thè values of 
nutrient utilization, since thè values ineasured in thè soil are at most only 
indicators of thè possibilities of uptake. The plant, by its activity and selec- 
tivity, decidedly influences thè efficiency. 
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SCANNING ELECTRON MICROSCOPY 
OF SOME SELECTED RECENT 
AMENTIFLO RAE POLLENS I 


By 

M. Kedves 

DEPARTMENT OF BOTANY, JÓZSEF ATTILA UNIVERSITY, SZEGED, HUNGARY 
(Received June 25, 1978) 


A new series of papers, on thè scanning electron microscopy of some Amenti - 
florae taxa is begun. In this paper (in thè first part of this series) with thè following 
genera are dealt: Corylus, Carpinus , Ostrya , Casuarina. 


Iiitroduction 


Concerning thè light microscopy of thè recent Amcntiflorae pollens we have a number 
of puhlications. The most important data was suinmarized hy Thanikaimoni (1973, 1976). 
During our TEM and SEM investigations on Normapolles taxa (Stanley and Kedves 1975) 
we needed to make some SEM observations on recent Carya species (Kedves and Stanley 
1976). In contrast with thè fact, that we have much information ahout thè recent fossil 
Amentiflorac taxa, there are few SEM data, so it is important to continute SEM investigations 
in this field of Palynology. 


Material and Method 


The investigation material was collected in thè Herbarium of thè Museum of Naturai 
History, Budapest for which I express my sincere thanks to Dr. J. SzujkÓ-Lacza, head of 
thè Botanical Department. For thè preparation of thè air dried pollen material, thè Leffing- 
well’s method was taken for a basis (1970, in Leffingwell, Larson and Valencia). After 
thè covering (with gold-palladium) thè stubs were oriented in 45° as usually. The SEM pictures 
were taken in thè EM Lahoratory of thè Hungarian Acadeiny of Sciences (Dept. of Zoology, 
ELTE University, Budapest). Thanks, for Associated Professor J. KovÀcs, Associated Pro¬ 
fessor M. Jàrai-KomlÓdi (Dept. of Systematic Botany, and Phytoecology of thè ELTE 
University, Budapest). For adhesive material, Methyl-ethyl-ketone contain polyvinylchloride 
was used. This adhesive material was obtained from Dr. II. Leffingwell (Anaheim, California, 
USA) many thanks for his generous help. 

The diameter data of thè pollens are based on 150 — 200 measurements of pollen, thè 
SEM characters are of 2 or 3 specimens. 


Resili ts 


In this paper we puhlish thè SEM results of thè following genera: 1. Corylus , 2. Carpinus , 
3. Ostrya , 4. Casuarina. 
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1 . General characters of thè pollen grains of thè above mentioned genera : 

1.1. Light microscopically these pollens are triaperturate, apertures sometimes promi- 
nent, amb in polar view triangular or semicircular. Based on thè classical light microscopical 
results, all pollens of these genera have pores (no atrium, no vestibulum). 

1.2. The most important TEM data are as follows: 

The infratectum is granular, like many Upper Cretaceous and Lower Tertiary Norma- 
polles. This seems to be one of thè characters of thè recent Amentijlorae taxa. Tectuin with 
spines: Corylus , Carpinus , Ostrya , Casuarina. Channels in thè tectuin: Corylus , Carpinus , 
Ostrya. 

Lamellar endexine in thè pore wall regioni Corylus , Carpinus. 

Other kind of endexine: Casuarina. 

Pores, by thè TEM data: Corylus. 

Table 1 


Coni basi» 

No. coni 

Stries 

Diameter, fi 

Prominent 


per //* 



gerni. 


Corylus 


C. americana 

0.2 

3 

+ 

18-26 

C. avellana 

0.25-0.3 

2-3 

± 

26-34 

C. colurna 

0.2 

2-3 

— 

18-26 

C. heterophylla 

0.2 

3-4 

— 

16 18 

C. maxima 

0.15-0.2 

6 

— 

18—24 

C. mirabilis 

0.25 

4 -5 

— 

22 26 

C. rostrata 

0.2-0.25 

3-4 

— 

24 30 

C. yunnanensis 

0.3 

2-3 

— 

28—35 


O. carpinifolia 
O. virginica 


C. americana 
C. betulus 
C. caroliniana 
C. cordata 
C. duinensis 
C. orientalis 


C. equisetifolia 
C. glauca 
C. strida 



Ostrya 




0.2 

3 4 

± 

20 

-28 

0.25 

3 

± 

25 

30 


Carpinus 


0.25 

1 — 2 

1 + 

30-35 

0.2 

2-3 

+ 

38-46 

0.2 

3 

± 

38-46 

0.2 

3 

+ 

38-45 

0.2 

3 

± 

28-35 

0.2 

2-3 

± 

34-40 


Casuarina 


0.4 

2 

+ 

28-37 

0.2 

3-4 

+ 

25-30 

0.3 

2-3 

— 

27-38 


+ 

+ 


± 

+ 

+ 

+ 

+ 

+ 


± 

+ 
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Other kinds of aperture (atrium) based on thè TKM data: Carpinus , Ostrya , Ca sitar ina. 

1.3. The submicroscopical sculpture ha ve two types: 

1.3.1. Coni 

On Eocene fossil Normapolles Stanley and Kedves (1975) investigated tliis type of 
submicroscopical sculpture. 

1.3.2. Stries 

The inost important palynological cliaracters of thè investigated species are summarized 
in thè Table 1. 

Under thè Scanning effect we observed many deformed pollen grains. We concluded, 
that these are connected with thè ontogenetical stage of thè pollen grains. 
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1. Corylus americana Walt. X 2000 

2. Corylus americana Walt. X 10000 

3. Corylus avellana L. X 2000 

4. Corylus avellana L. X 10000 


Piate I 

5. Corylus colurna L. X 2000 

6. Corylus colurna L. X 10000 

7. Corylus heterophylla Fischer X 2000 

8. Corylus heterophylla Fischer X 10000 
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Piate 11 


1. Corylus maxima Mill. X 2000 

2. Corylus maxima Mill. X 10000 

3. Corylus mirabilis Sennen X 2000 

4. Corylus mirabilis Sennen X 10000 


5. Corylus rostrata Aiton X 2000 

6. Corylus rostrata Aiton X 10000 

7. Corylus yunnanensis A. Camus X 2000 

8. Corylus yunnanensis A. Camus X 10000 
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Piate III 


1. Ostrya carpinifolia Scop. X 2000 

2. Ostrya carpinifolia Scop. X 10000 

3. Ostrya virginica Willd. X 2000 

4. Ostrya virginica Willd. X 10000 


5. Carpinus americana L. X 2000 

6. Carpinus americana L. X 10000 

7. Carpinus betulus L. X 2000 

8. Carpinus betulus L. X 10000 
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Piale IV 

1. Carpinus caroliniana Walt. X 2000 

2. Carpinus caroliniana Walt. X 10000 

3. Carpinus cordata Binine X 2000 


6 


4. Carpinus cordala Binine X 10000 

5. Carpinus duinensis Scop. X 2000 

6. Carpinus duinensis Scop. X 10000 
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Piate V 


1. Carpinus orientalis Mili. X 2000 

2. Carpinus orientalis Mili. X 10000 

3. Casuarina equisetifolia L. X 2000 

4. Casuarina equisetifolia L. X 10000 


5. Casuarina glauca Sieb. X 2000 

6. Casuarina glauca Sieb. X 10000 

7. Casuarina strida (Dryand) Ait. X 2000 

8. Casuarina strida (Dryand) Ait. X 10000 
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STUDY OF THE FLOWERING AND GENERATIVITY 
OF ADONIS YERNALIS L. POPULATIONS 


By 

À. Max he 

RESEARCH 1NSTITUTE EOR MED1CINAL PLANTS, BUDAKALÀSZ 


The study of flowering and generativity of Adonis vernalis L. plant individuals 
has led to thè following conclusimi»: The Indexes~\ and -G (expressing thè flowering 
and generativity of plant individuals) are also suitahle for thè featuring of populations. 
Using them, it can he determined when thè majority of plants are in thè phenophase 
of full-flowering. Tliis is thè phenophase of mass flowering of thè population. The 
rightwards slanting curve of thè distribution of Index-G frequencies does not fit to that 
of thè normal frequency distribution. G-index values of plant individuals within one 
population bave also a rightwards slanting curve of frequency distribution. The analyses 
of thè phenophase of flowering as a function of generativity resulted in thè conclusion 
that within a population thè flowering process of highly generative plants is protracted. 


Introduction 

In an earlier paper (MàthÉ 1977). we reported ori thè elaboration of thè Index of 
Flowering (V) and Index of Generativity (G) for thè ecological study of Adonis vernalis L. 

The Index of Flowering (V) is caleulated for thè numerical expression of thè phenophase 
of flowering of thè species. For tliis purpose, we made use of thè flowering characteristic of 
thè plants. according to which. buds. flowers and fruits (in thè phenophase of fruit-setting) 
can he found on thè sanie plant. at a given time. In thè phenophase of full flowering. thè 
number of buds and fruits is equal and thè frequency of flowers is highest. 

The Index of Generativity (G) has its theoretical foundation in thè plant community 
living under favourable ecological conditions. It is known that tliese plant communities are 
to he characterised hy epharmose and thè highest reproductivity of their species. Thercfore, 
it may well he surmised that thè numerical expression of thè generativity of their plant in¬ 
dividuals at a given time, could give ground for thè comparison of different populations or 
hahitats. Tliis presumption is verified by Poshkurlat (1971), according to whom thè genera¬ 
tivity of Adonis vernalis L. populations in thè European territory of thè Soviet Union and 
Siberia is different. 

In our paper using thè two Indexes we aitned at thè further study of Adonis vernalis L. 
populations. 


Material and Method 


The morphological analyses of Adonis vernalis L. populations were carried out in 
1976 77. In thè course of these investigations thè number of generative organs (bud. flower, 

fruit) and that of thè shoots without generative formula (vegetative shoots) was recorded. The 
plant individuals to he measured were selected at random. 

To characterise thè flowering and generativity of thè plants, we used thè Iiulexes-V 
and -G. They are caleulated as follows: 


t b 

b + v + t 


6* 


Index - V 
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Index-G 


b -f- v -f- t 


number of vegetative shoots 


b = number of buds; v = number of flowers; t number of fruits (in fruit-setting). 
Further details on tlie Indexes are given by MàthÉ (1977). 


Results and Evaluation 


In thè course of our investigations we were mainly concerned witli thè flowering charac- 
teristic of Adonis vernalis L. populations. For this purpose we studied thè course of flowering 
of a population planted into our experimental field at Budakalàsz. In thè diagrain (Fig. 1) 
thè percentage distribution of plant individuate (within thè sample) are illustrated on thè basis 
of tbeir Index-Y values. As seen, on 23. March, almost two-third of thè plants were in thè phe- 
nophase of budding and only one-third at thè beginning of mass-flowering. On 29. March, mass 
flowering had already started with 83.3% of thè plants in thè interval Y -0.50 — —0.10 
and reached its maximum probably between 5. and 12. Aprii. As on 12. Aprii 50% of thè sample 
was between V 0.10 0.50, this surmise seems to be right. 

To study thè cliaracteristics of Index-G , on thè basis of our investigations in 1976, we 
bave drawn thè curve of frequency distribution for Index-G of Adonis vernalis L. plant indi¬ 
viduate froin different native Hungarian populations. As seen in Fig. 1 this is a rightwards 
slanting distribution. It is characteristic for this empirical distribution that 61.96% of its 
values are located within thè interval G 0.15 — 0.50. The majority of plants have a genera- 
tivity less or equal to 0.50. 

Using thè Index-G we analysed thè generativity of two populations planted in thè spring 
of 1971 and autunni 1974. It could be observed that thè population planted in 1971 was more 
generative. This is elucidated by thè fact that among thè plants of thè population planted in 
1974 tlie percentage of plants less generative than G 1.0 is 29.7%, while among those of 
thè 1974 planting it is only 16.6%. So, thè plant age (ateo that of thè plantation) seems to 
have an effect on thè plant generativity. 

In Table 1 thè percentage distribution of Index-Y and Index-G values are illustrated, as 
measured in a population in thè vicinity of Òskii. It can be seen that 65.2% of thè plants 
have a generativity less than G = 1.0. This is partly verified by our observations on thè fre¬ 
quency distribution of thè Index-G values (see Fig. 2). The higher values of Index-G go with a 


db 



Fig. 1. Frequency distribution of Index-G values in Hungary (1976) 
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Table I 


Flowering and Generativity spectrum of ari Adonis vernalis L. population based on thè percentage 
distribution of plani individuals (Oskii , 14. Aprii 1977) 



Phenophane» according to thè 

valile» of Index-V 


Degree of gener¬ 
ativity (G) 

Sum of thè 
phenophaHc» 

Iludding 

Mass flowering 

Fruit netting 

Heginning 

Flowering 

End 

1.0 0.51 

0.5 0.1 

0 

0.1 0.5 

0.51 1.0 

_ 

_ 

_ 

_ 

_ 

0.0-0.25 

_ 

4.7 

2.3 

14.0 

7.0 

9.3 

0.26-0.50 

37.3 

2.3 

10.5 

4.7 

10.5 

— 

0.51 1.00 

27.9 

— 

4.7 

1.1 

4.7 


1.01-2.00 

10.6 

2.3 

3.5 

5.8 

3.5 

— 

2.01-4.00 

15.1 

1.1 

1.1 

5.8 

— 

1.1 

4.01 

9.1 

10.4 

22.1 

31.4 

25.7 

10.4 


100.0 


n 86 


decreasing tendency in thè values of frequency percentages. Reniarkably, piante more generative 
than G - 2.0 have a relatively high frequency (24.2%). When analysing thè values of Index-V 
it seems conspicuous that 31.4% of thè entire population is in full-flowering. Since 36.1% of 
thè plants are already beyond flowering and only 32.5% has not reaclied this plienophase, it 
can he concluded that thè population has already over-stepped thè phenopliase of mass-flow- 
ering. 

By studying thè Index-V values as a function of generativity, we gained further data 
on thè flowering dynamics of plants with different generativity. As seen, plants less generative 
than G 0.51 are mainly beyond flowering (in full-flowering 14.0%, at tlie end of flowering 
7.0%, in deflorescence 9.3%). As an opposite to this, plants of thè generativity hetween 1.0 — 2.0 
are also in full-flowering, those of thè interval 2.0 — 4.0 have not reached this phenophase, yet. 
There is a similarity in thè case of thè inost generative plants, too. On thè hasis of our observa- 
tions it can he concluded that plants of smaller generativity (G 0.26 — 0.50) have left tlie 
phenophase of flowering thè niost quickly. 

With thè increase of generativity thè protraction of flowering can also he observed. Our 
data, to some extent, contradict those of Poshkurlat (1966), according to whom, thè most 
generative plants begin their growth at thè earliest. Referring to our data, it seems possible 
that at a given tinie thè flowering of these plants lasts longer. Therefore, it is possible that at 
a given time, thè flowering of plants with smaller generativity is more advanced. 

Tliree weeks later. we analysed an other population situated in thè vicinity of Budaka- 
lasz, on thè sanie principles. The frequency distribution curve of Index-G values manifested 
itself similar to that experienced in thè population at Oskii (see Fig. 1). 44.3% of thè plant 
individuals of tlie population can he found in thè interval hetween G = 0.26 — 0.50. When 
considering thè process of flowering as a function of generativity (Table 2) it can he established 
tliat 68.2% of thè population is in thè phenophase of fruit-setting and as a whole 83.0% is 
already beyond full-flowering. The entire population is already in thè phenophase of fruit- 
setting. As a contradiction to this, plants of thè highest generativity (G = 2.01—4.0) have not 
reached full-flowering, yet. 
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c 



c 



A Budding 

B Beginnmg of Mass Flowering 
C Mass Flowering 
D End of Mass Flowering 
E Deflorescence 


Fig. 2. Changing of phenophases according to thè Index-V values (Budakalàsz, 1976) 


Tahle 2 


Flowering and generativity spectrum of an Adonis vernalis L. population based ori thè percentage 
distribution of plant individuals (Budakalàsz , 3. May 1977) 



Phenophases according to thè 

values of Index-V 


Degree of gener¬ 
ativity (G) 

Sum of thè 
phenophases 

Budding 

Mass-flowering 

Fruit setting 

Beginning 

Flowering 

End 

- 1.0-0.51 

0.5 0.1 

0 

0.1 0.5 

0.51-1.0 

— 

— 

1.8 

2.7 

17.7 

0.00-0.25 

22.2 

— 

0.9 

6.2 

5.3 

31.9 

0.26-0.50 

44.3 

— 

1.8 

1.8 

3.4 

16.8 

0.51—1.00 

23.8 

— 

1.8 

— 

3.4 

0.9 

1.01—2.00 

6.1 

1.8 

— 

0.9 

— 

0.9 

2.01—4.00 

-3.6 

1.8 

4.5 

10.7 

14.8 

68.2 


100.0 


n = 113 
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Summarising our observations it can be stated that thè Index-V and -G 
are suitable for thè characterization not only of plant individuals but also 
populations of Adonis vernalis L. The curve of frequency distribution of 
Index-G values of plant individuals from different native Hungarian popula¬ 
tions differs from that of thè normal frequency distribution. This rightwards 
slanting curve can be characterised by 61.96% of its values fading into thè 
interval between G = 0.15—0.50. Within thè populations thè distribution of 
plant individuals is similar. The analyses of thè flowering phenophase as a 
function of generativity resulted in thè conclusimi that within a population thè 
process of flowering of highly generative plants is protracted. 
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UER ELEMENTGEHALT UER KRAUTIGEN VEGETATION 
UES QUERCETUM PETRAEAE-CERRIS-WALUES 
YON SIKFÒKÙT* 


Von 

I. Mészàros 

LEHRSTUHL FtìR BUTANIK UER LAJOS-KOSSUTH-UNIVERSITÀT DEBRECEN 
(Eingegangen: 1. Oktober 1978) 


In den Vegetationsperioden 1974 und 1975 wurde der N, P, K, Ca, Mg. Fe, Mn 
und Na-Gehalt der krautigen Pflanzen des Sikfokuter Quercetum petraeae-cerris (Nord- 
Ungarn) untersucht. Anhand der monatlichen Messungen wurde der Elementgehalt der 
Phytomasse und dessen Verteilung auf Fraktionen berechnet. Ini Mittel der zwci- 
jàhrigen Messungen betriigt der maximale Elementgehalt 17,07 kg/ha und dessen 
grdBter Teil mehr als 50% — akkumuliert sich in den unterirdischen Pflanzenteilen. 
Die Reihenfolge der Elementakkumulierung in den Phytomassefraktionen ist folgende: 

oberirdisch lebend K > N > P > Ca > Mg > Fe > Mn > Na 

oberirdisch abgestorben: N>K>Ca^Fe>P> Mg > Mn > Na 

unterirdisch: N > K > Ca > Fe > Mg > P ^ Mn > Na 

Bei einem Vergleich der Elementverteilung in den Fraktionen wurde festgestellt, 
dall die Bedeutung der oberirdischen lebenden Phytomasse fiir die Akkumulierung der 
verschiedenen Elemente in der Reihenfolge K, P, N, Na, Mg, Ca, Mn, Fe abnimmt, 
was ini Gegensatz zur unterirdischen Phytomasse steht. Die jahrliche Elementauf- 
nahme, die tagliche Nàhrstoffzunahme bzw. der -verlust der Fraktionen, sowie das 
Austauschverhaltnis der Elemente der krautigen Vegetatimi wurden berechnet. 


Einleitimg 


Eine Aufgabe der òkosystemforschung der Wiilder ist die Untersuchung der Kraut- 
schicht als eines Primàrproduzenten des Okosystems. Zahlreiche Verfasser (Nesiiatajew et al. 
1966, Remesowa 1971. Rodin und Basilewich 1967) betonen, dall die Krautschicht ini 
biologischen Kreislauf der Elemente eine besondere Rolle spielt, da es sich hierbei uni die 
dynamischste Einheit der Wiilder handelt. Die Rolle der Krautschicht ini biologischen Kreis¬ 
lauf der Elemente wurde bereits in zahlreichen blattabwerfenden Waldtypen untersucht 
(Duvigneaud 1974, Duvigneaud et al. 1971, Ignat’ewa 1971, Kolek und Fulajtàr 1970, 
Ovington 1962. Remesowa 1971, Ulehlovà, Klimo und Jakiilovà 1975). 

Vorliegende Arbeit faBt Ergebnisse von Untersuchungen des Elementgehalts der Kraut¬ 
schicht eines Quercetum petraeae-cerris- Waldes einer Hiigellandschaft in der Niihe von Sikfo- 
kiit zusaminen, die parallel zu Phytomassen- und Produktionsuntersuchungen in den Vegeta¬ 
tionsperioden 1974 und 1975 durehgefùhrt wurden. Die Hauptzielsetzungen kònnen folgender- 
maBen zusammengefaBt werden: 

Verfolgung des Elementgehalts der krautigen Phytomasse (bzw. der Mineralomasse) und 

der jahreszeitlichen Anderung der Elementmengen 

sowie 


* SikfSkut-Project Nr. 41. 
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— ErschlieBung der quantitativen Verhàltnisse der in der Phytomasse akkuinulierten Eie- 
mente sowie der Rolle der Phytomassenfraktionen fiir die Akkumulierung verschiedener 
Elemente. 


Material und Methode 


Die Untersuchungen wurden in Sikfòkut (Nord-Ungarn) auf der Òkosystemforschungs- 
Modellflàche des vom Lehrstuhl fiir Botanik der Lajos-Kossuth-Universitàt Debrecen geleite- 
ten »Sikfòkut-Project« (Jakucs 1973) durchgefiihrt. 

Die Elernentgehalte wurden in der Phytomasse der fiiiif doininanten krautigen Arten 
des Quercetum petraeae-cerris Poa nemoralis , Melica uniflora , Dactylis polygama , Carex 
michelii , Carex montana - bestimmt. Die Probeentnahme erfolgte in beiden Untersuchungs- 
jahren (1974, 1975) inonatlich, wobei als Beginn der Vegetationsperiode der Monat Màrz, als 
deren Ende dagegen der Noveinber betrachtet wurden (Probeentnahmedaten s. Tabelle 1). 
Bei Poa nemoralis und Melica uniflora wurde die sog. Monolithmethode, bei Carex montana , 
Carex michelii und Dactylis polygama dagegen die sog. Einzelprobeentnahme angewandt. 
Dabei auftretende Probleme und bei krautigen Pflanzen verwendete Probeentnahmemethoden 
werden von Jakucs und Papp (1974) ausfuhrlich dargestellt. Das mit Hilfe beider Methoden 
gesammelte Pflanzenniaterial wurde in oberirdische lebende, oberirdische nodi stehende aber 
bereits abgestorbene und unterirdische Fraktionen getrennt. Die Trennung von abgestorbener 
und mit der Mutterpflanze nicht mehr in Verbindung steliender krautiger Streufraktion war ini 
Wald nicht zu lòsen. Eine Ursaclie dafiir ist, daB 80 — 90% der oberirdischen abgestorbenen 
Teile des hauptsàchlich aus Gràsern bestehenden Unterwuclises abgebaut werden (nach ilirem 
Absterben) indein sie noch in Verbindung mit der Pflanze bleiben. (So gelangen diese in die 
oberirdische noch stehende aber bereits abgestorbene Fraktion.) Die trotzdem auf den Boden 
fallenden abgestorbenen Streuteile vermischen sich derartig mit bodenbedeckendem, diirrem 
Laub von Bàumen und Striiuchern, daB ihre Trennung methodisch nicht zu lòsen ist. 

Zur chemischen Analyse wurden die Pflanzenproben pulverisiert und bei 85 °C getrock- 
net. Die Bestimmung des Gesamt-N und Gesamt-P-Gehalts erfolgte nach nassem AufschluB. 
Das entstandene Ammoniak wurde nach Destillation in 2%iger Borsiiure aufgefangen und mit 
0,01 n HC1 titriert. 

Der P-Gehalt wurde kolorimetrisch nach der Molybdanblau-Methode mit Askorbin- 
siiure als Reduktionsmittel bestimmt. Nach Gliihen bei 500 °C und anschlieBendem AufschluB 
mit IICI : HN0 3 : H 2 0 im Verhàltnis 1:1:8 erfolgte die Bestimmung der Elemente K, Ca, 
Mg, Fe. Mn und Na mit einem Atomabsorptionsspektrophotometer desTyps UNICAM SP 1900. 


Ergebnisse 

Die zur chemischen Analyse, die parallel zu Phytomassenniessungen durchgefiihrt 
wiirde, ausgesuchten krautigen Pflanzen sind anhand der Strukturaufnahmen (Papp 1978) 
die frequentesten Arten der Krautschicht des Quercetum petraeae-cerris. und die Summe ihrer 
Phytornassen (Tah. 1) ist wàhrend der Vegetationsperiode nur um wenige Prozente niedriger 
als die gesamte krautige Phytomasse. Deshalb ist es mòglich, den Elementgehalt der Phyto¬ 
masse der fiinf krautigen Arten zur Charakterisierung der Krautschicht des Waldes heranzu- 
zielien. Die jahreszeitliche Verànderung der Elementkonzentrationen in den verschiedenen 
Fraktionen der Arten wurde bereits in einer Iriiheren Veròffentlichung (MÉszàros 1977) 
vorgestellt; die Berechnung der in der Phytomasse akkumulierten Elementmengen erfolgte in 
Kenntnis der dort mitgeteilten Ergebnisse sowie der Phytomasse (Tab. 2 und 3). 


Die jahreszeitliche Verdnderung der Phytomasse und ihres Gesamtelementgehaltes 

Die Phytomasse und deren Elementgehalt bzw. die Mineralomasse zeigen sehr àhnliche 
Veranderungen in den Vegetationsperioden. 
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Tabelle 1 


Summe der Phytomassen (g/ha) von Poa nemoralis , Melica uniflora, Dactylis polygama , 
Carex michelii und Carex montana (berechnet anhand der Messungen von M. Papp) 


Zeitpunkt der Probeent- 
nahme 

1974 

Oberirdisch 

Unterirdisch 

Gesamt 

lebend 

abgestorben 

13. III. 

25 381,75 

76 899,57 

170 738,57 

273 019,89 

3. IV. 

57 904,83 

57 178,81 

199 038,06 

314 121,70 

24. IV. 

69 089,52 

66 860,57 

262 874,35 

398 824,44 

22. V. 

96 649,30 

66 291,09 

218 130,06 

381 070,45 

26. VI. 

138 485,42 

56 819,93 

261 354,34 

456 659,69 

31. VII. 

143 674,80 

47 516,52 

238 542,84 

429 734,16 

6. IX 

166 664,42 

85 816,93 

239 635,60 

492 116,95 

2. X. 

121 848,73 

97 388,89 

263 053,28 

482 290,90 


Zeitpunkt der Probeent- 
nahme 

1975 

Oberirdisch 

Unterirdisch 

Gesamt 

lebend 

abgestorben 

13. III. 

36 332,95 

66 003,65 

224 576,79 

326 913,39 

9. IV. 

95 959,22 

59 900,37 

292 548,51 

448 408,10 

30. IV. 

166 132,34 

46 780,73 

258 581,09 

471 494,16 

26. V. 

173 703,10 

70 720,85 

306 348,71 

550 772,66 

18. VI. 

218 694,75 

67 416,36 

295 441,37 

581 552,48 

11. VII. 

179 738,38 

43 658,33 

320 853,83 

544 250,54 

12. Vili. 

167 135,71 

55 777,89 

314 945,75 

537 859,35 

17. IX. 

167 728,32 

70 430,65 

238 337,33 

476 496,30 

22. X. 

151 072,94 

96 132,15 

227 857,07 

475 062,16 


Im Frùhjahr zu Wachstumsbeginn stellt die Mineralomasse, die 1974 8069 g/ha, 1975 
dagegen 11 052 g/ha betrug, ebenso wie die Phytomasse (1974 273019 g/ha, 1975 326 913 g/ha) 
lediglieli 50 — 60% des Maximalwertes dar, spiiter erhòhen sich beide und erreichen im Sommer 
den hòchsten Wert; bis zum Herbst ist eine Abnahme festzustellen. Der maximale Elementge- 
halt der Phytomasse wurde in beiden Jahren im Juni gemessen (1974 13 013 g/ha und 1975 
21 121 g/ha). Im Jahre 1974 fielen die Zeitpunkte der Maxima von Phyto- und Mineralomasse 
nicht zusammen; das Phytomassenmaximum wurde zwei Monate spàter, im September ge¬ 
messen. Im Mittel der Messungen heider Jahre betrug der maximale Elementgehalt der Phyto¬ 
masse 17,07 kg/ha, der Elementgehalt des Phytoinassenmaximums dagegen 16,76 kg/ha. 

Wie aus den Tabellen (Tal). 1, 2, 3) hcrvorgeht, bestehen zwischen den Fraktionen be- 
deutende Unterschiede. Die gròBte Abweichung in Phyto- und Mineralomasse ist fiir die oberir- 
dische lebende Fraktion charakteristisch; die Phytomasse dieser Fraktion macht im zeitigen 
Friihjahr lediglieli 15 16%, ilire Mineralomasse dagegen 20 30% des maximalen Wertes uas, 

demgegenuher weisen die unterirdischen Pflanzenteile, deren Phytomasse iiur 30 35% 

betràgt. in der Vegetationszeit im Elementgehalt eine 35 — 40%ige Fluktuation auf. Es muB 
allerdings bemerkt werden, dall das Verhàltnis der Veranderungen nieht gleich ist, obwohl 
die Tendenzen der Phytomassen- und Elementgehaltverànderungen einander sehr ahnlieh sind. 
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Am auffàlligsten ist diese Erscheinung bei der oberirdischen lebenden Fraktion in der intensiven 
Wachstumsphase, wenn die Phytomassenzunahme 56 — 62 % die der Mineralomasse dagegen 
nur 48 — 51% ausmacht. Das ist damit zu erklàren, dall in diesem Zeitraum der Gesamtelement- 
gebalt in den oberirdischen lebenden Pflanzenteilen — hauptsàchlich wegen eines starken 
Abfalls der N- und K-Konzentration (MÉszàros 1977) — abnimmt, was zwar keine Senkung 
der Mineralomasse verursaclit, wobl aber die Intensitàt der Zunahme verringert. 

Verteilung von Phytomasse und ihrem Elementgehalt auf Fraktionen 

Die dnrcbgefiihrten Phytoinassen- und Elenientgehaltsbestimmungen boten eine 
Mòglicheit dafiir, Antwort auf die Frage zu erhalten, ob ein Unterschied in der Verteilung der 
Phytomasse und deren Elementgehalt in Fraktionen bestelit. Die mittlere jàlirliche Verteilung 
der Fraktionen wurde in Tabelle 4 zusammengefaBt. Die fiir zwei Jahre berechnete mittlere 
prozentuale Verteilung zeigt keine grolle Abweichung, es kann aber festgestellt werden, daB 
der Anteil der oberirdischen lebenden Pflanzenteile sowohl an Phytomasse als aucli an Element¬ 
gehalt ini Jalire 1975 hòher war als 1974. Das ist mit der wàlirend der Vegetationsperiode ge- 
fallenen unterschiedlichen Niederschlagsmenge zu erklàren, die 1974 471 min, 1975 dagegen 
600 min betrug (Nagy 1978). 

Auf die oberirdischen lebenden Pflanzenteile entfallt in beiden Jahren ein hòherer 
Mineralomassen- als Pliytomassenanteil, was ini Gegensatz zu den beiden anderen Fraktionen 
stelli. Ini vom Durchschnitt abweichenden Prozentsatz ist dies dodi fiir jeden Probeentnahme- 
zeitpunkt wàlirend der Vegetationsperioden giiltig, d.h. die oberirdischen lebenden Tede liaben 
eine grdBere Bedeutung fiir die Elementakkumulation, als das anliand der Phytomassenvertei- 
lung zu erwarten wàre. 


Die Bedeutung der Phytomassenfraktionen fiir die Akkumulierung 
der untersuchten Elemente 

Die mittlere prozentuale Verteilung der Gesamtelementmenge auf Fraktionen unter- 
sclieidet sicli in hohem MaBe von der mittleren Verteilung der Mineralomasse (Abb. 1), lediglieli 
die Verteilung von N und P nàhert sich dieser ani besten. Wegen der grdBeren Masse der unter- 
irdischen Tede liaben diese fiir die Elementakkumulation eine gròBere Bedeutung als die an¬ 
deren beiden Fraktionen. 

Die Bedeutung der oberirdischen lebenden Phytomasse fiir die Akkumulation verschie- 
dener Elemente nimmt in folgender Reihenfolge ab: K, P. N, Na, Mg, Ca, Mn, Fe. Die der 
unterirdischen Phytomasse ist dieser gerade entgegengesetzt. Die oberirdische lebende Phyto¬ 
masse spielt eine hervorragende Rode fiir die K-Akkumulierung, die sogar die N- und P-Akku- 
mulation uni ungefàhr das Zweifache iibersteigt. Bei der unterirdischen Phytomasse mufi die 
liohe Fe, Mn und Ca-Akkumulierung erwàhnt werden, die wahrscheinlich das Ergebnis schwa- 
clier Mobilisierbarkeit ist. Uber eine hòhere Akkumulation von K, N und P durch die oberir¬ 
dische lebende Phytomasse berichteten auch die Krautschicht anderer Waldgesellschaften 
untersuchende Forscher (Duvigneaud 1974, Duvigneaud et al. 1971, Ignat’ewa 1971, 
Remesowa 1971, Rodin und Basilewich 1967). 

Die mittlere jàhrliclie Verteilung widerspiegelt die Unterschiede in der Elementvertei- 
lung, die zu jedem beliebigen Zeitpunkt der Vegetationsperiode bestehen, wenn auch die Werte 
abweichen. Die unterirdischen Tede spielen nodi ini Friihjahr eine groBe Rolle in der K-Akku- 
mulation, zu diesem Zeitpunkt befinden sich in beiden Jahren inehr als 40% des K-Gehalts in 
den unterirdischen Teilen oder z.B. 90% des Fe und mehr als 80% Mn. Die gròBte Element- 
akkumulation der oberirdischen lebenden Phytomasse ist im Sonimer (Mai, Juni, Juli) zu 
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1974 


obenrdisch lebend 


1975 




obenrdisch abgestorben 



Abb. 1. Miniere jahrliche Verteilung (%) der Elemente in den Fraktionen 
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Tabelle 2 

Elementmengen (g/ha) in der Krautschicht nach Fraktionen und als Stimine 1974 


<o 

4 ^ 



N 

p 

K 

Ca 

Mg 

Fe 

Mn 

Na 

Gesamt 

13. Miirz 

a 

736,67 

92,05 

574,63 

33,87 

31,48 

12,43 

7,26 

5,99 

1 494,38 


b 

957,94 

99,39 

265,19 

127,77 

58,15 

95,53 

74,71 

7,05 

1 685,73 


c 

2 389,70 

197,44 

753,72 

417,02 

255,20 

616,76 

224,83 

34,63 

4 889,30 



4 084,31 

388,88 

1 593,54 

578,66 

344,83 

724,72 

306,80 

47,67 

8 069,41 

3. Aprii 

a 

1 396,32 

146,53 

1 189,53 

69,09 

80,50 

14,65 

9,00 

9,59 

2 915,21 


b 

1 286.13 

82,98 

300*75 

116,70 

50,70 

37,64 

36,31 

6,28 

1 917,49 


c 

3 329,07 

223,90 

980,88 

473,94 

284,79 

555,16 

238,37 

46,28 

6 132,39 



6 011,52 

453,41 

2 471,16 

659,81 

415,99 

607,45 

283,68 

62,15 

10 965,09 

24. Aprii 

a 

1 514,32 

-143,06 

1 392,49 

79,61 

89,74 

13,18 

10,73 

10,27 

3 253,40 


b 

1 021,55 

95,02 

388,87 

129,61 

66,58 

38,51 

56,97 

5,29 

1 802,40 


c 

3 975,87 

356,71 

1 080,60 

691,55 

387,43 

836,62 

488,57 

55,02 

7 872,37 



6 511,74 

594,79 

2 861,96 

900,77 

543,75 

888,31 

556,27 

70,58 

12 928,17 

22. Mai 

a 

1 528,23 

212,06 

1 796,70 

104,16 

154,81 

115,27 

38,39 

27,58 

3 977,20 


b 

866,31 

89,84 

212,39 

100,34 

84,66 

242,71 

102,02 

15,23 

1 713,50 


c 

2 753,30 

277,25 

908,91 

635,19 

323,10 

513,51 

280,45 

49,26 

5 740,97 



5 147,84 

579,15 

2 918,00 

839,69 

562,57 

871,49 

420,86 

92,07 

11 431,67 

26. Juni 

a 

1 778,44 

258,97 

2 423,32 

187,29 

123,84 

36,98 

27,85 

27,26 

4 863,95 


b 

664,57 

81,71 

300,40 

152,86 

54,68 

71,96 

50,86 

6,20 

1 383,24 


c 

3 002,47 

340,47 

1 177,63 

739,46 

341,22 

785,10 

321,33 

58,69 

6 766,38 



5 445,48 

681,15 

3 901,35 

1 079,61 

519,75 

894,04 

400,04 

92,15 

13 013,57 

31. Juli 

a 

1 461,03 

249,67 

2 586,47 

152,53 

114,37 

38,09 

23,85 

17,07 

4 643,08 


b 

600,32 

71,42 

243,19 

120,69 

58,42 

38,58 

31,49 

4,30 

1 168,41 


c 

2 884,26 

351,32 

1 038,25 

809,16 

304,16 

522,24 

219,33 

38,95 

6 167,67 



4 945,61 

672,41 

3 867,91 

1 082,38 

476,95 

598,91 

274,67 

60,32 

11 979,16 
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6. September 


2. Oktober 


720,26 

244,73 

1 863,17 

047,03 

109.86 

294,72 

850,68 

299,59 

935,67 

617,97 

654,18 

3 093,56 

068,98 

150,61 

1 423,25 

102,08 

132,45 

320,01 

396,18 

267,69 

981,83 

567,24 

550,75 

2 725,09 


a: oberirdische lebende Phytomassenfraktion 
b: oberirdische abgestorbene Phytomassenfraktion 
c: unterirdische Phytomassenfraktion 


189,85 

139,28 

221,58 

96,27 

867,34 

328,03 

1 278,77 

563,58 

176,30 

84,78 

238,12 

79,30 

931,06 

359,68 

1 345,48 

523,76 


47,47 

25,30 

145,06 

69,20 

596,58 

241,71 

789,11 

336,21 

35,75 

21,36 

192,45 

83,48 

645,63 

302,50 

873,96 

407,34 


14,41 

4 244,47 

5,63 

1 989,35 

43,28 

6 162,88 

63,32 

12 396,70 

25,21 

2 986,24 

12,08 

2 159,97 

50,66 

5 935,23 

87,95 

11 081,44 
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Tabelle 3 

Elementmengen (g/ha) in der Krautschicht nach Fraktionen und als Summe 1975 


8 




N 

p 

K 

Ca 

Mg 

Fe 

Mn 

Na 

Gesamt 

13. Màrz 

a 

1 102.28 

101,42 

734.61 

87,03 

50,06 

16,06 

8,58 

7,07 

2 107,11 


b 

917,38 

79,70 

291,58 

160,53 

51,13 

74,88 

47,65 

6,30 

1 629,15 


c 

3 325,60 

314,39 

1 091,50 

1 270,73 

344,48 

739,65 

184,17 

45,29 

7 315,81 



5 345,26 

495,51 

2 117,69 

1 518,29 

445,67 

830,59 

240,40 

58,66 

11 052,07 

9. Aprii 

a 

2 180,78 

255,39 

1 483,44 

180,01 

140,62 

37,70 

19,27 

9,20 

4 306,41 


b 

669,79 

65,89 

216,31 

168,60 

56,05 

84,45 

54,68 

6,23 

1 322,00 


c 

4 223,85 

313,53 

1 225,02 

1 543,86 

411,35 

698,33 

368,65 

67,10 

8 851,69 



7 074,42 

634,81 

2 924,77 

1 892,47 

608,02 

820,48 

442,60 

82,53 

14 480,10 

30. Aprii 

a 

3 258,65 

265,57 

5 461,16 

214,08 

195,79 

41,08 

14,46 

21.97 

9 472,76 


b 

700,98 

49,33 

288,38 

120,13 

54,12 

86,84 

42,55 

6,26 

1 348.59 


c 

3 384,54 

236,76 

1 408,06 

902,47 

415,58 

1 150,70 

364,61 

62,95 

7 925,67 



7 344,17 

551,66 

7 157,60 

1 236,68 

665,49 

1 278,62 

421,62 

91,18 

18 747,02 

26. Mai 

a 

2 598,78 

295,87 

4 096,73 

237,67 

191,70 

96,61 

32,46 

22,12 

7 571,88 


b 

823,17 

60,38 

387,04 

123,77 

95,04 

256,47 

86,97 

9,01 

1 841,85 


c 

3 472,06 

332,87 

1 583,29 

910,44 

413,72 

1 120,62 

458,60 

60,59 

8 352,19 



6 894,01 

689,06 

6 067,06 

1 271,88 

700,46 

1 473,70 

578,03 

91,72 

17 765,92 

18. Juni 

a 

3 760,28 

381,09 

5 902,21 

399,96 

219,53 

94,48 

37,04 

55,50 

10 850,09 


b 

1 010,63 

71,13 

232,25 

145,27 

63,67 

171,41 

62,66 

19,76 

1 776,78 


c 

4 205,04 

378,91 

1 523,90 

1 105,56 

361,12 

553,64 

276,51 

89,91 

8 494,59 



8 975,95 

831,13 

7 657,36 

1 650,79 

644,32 

819,53 

376,21 

165,17 

21121,46 

11. Juli 

a 

2 559,69 

264,92 

5 103,24 

246,87 

218,58 

47,58 

39,16 

28,72 

8 508,76 


b 

621,50 

66,07 

362,47 

148,69 

59,38 

60,29 

35,42 

5,19 

1 359,01 


c 

3 782,30 

349,63 

1 599,06 

1 231,09 

400,42 

1 058,17 

383,15 

65,26 

8 869,08 



6 963,49 

680,62 

7 064,77 

1 626,65 

678,38 

1 166,04 

457,73 

99,17 

18 736,85 


f. MÉSZÀROS 
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12. August 

a 

2 047,64 

232,41 

3 179,28 


b 

724,76 

97,03 

368,39 


c 

3 576,98 

393,80 

1 500,94 



6 349,38 

723,24 

5 048,61 

17. September 

a 

2 750,48 

226,78 

3 007,59 


b 

873,70 

79,93 

353,65 


c 

3 048,50 

314,13 

1 144,09 



6 672,68 

620,84 

4 505,33 

22. Oktober 

a 

2 032,81 

168,99 

1 937,39 


b 

1 434,23 

96,34 

552,72 


c 

3 846,23 

287,17 

995,30 



7 313,27 

552,50 

3 485,41 


a: oberirdische lebende Phytomassenfraktion 
b: oberirdische abgestorbene Phytomassenfraktion 
c: unterirdische Phytomassenfraktion 


178,88 
164,99 
1 059,65 

1 403,52 


169,41 

189,57 

751,69 

1 110,67 


151,50 

247,16 

855,07 

1 253,73 


158,00 

32,06 

35,10 

18,97 

5 882,34 

73,45 

57,91 

51,69 

5,10 

1 543,32 

425,60 

810,58 

375,69 

55,14 

8 198,38 

657,05 

900,55 

462,48 

79,21 

15 624,04 

148,82 

35,18 

41,97 

18,58 

6 398,81 

77,91 

60,56 

59,18 

6,02 

1 700,52 

320,70 

680,89 

257,79 

35,61 

6 553,40 

547,43 

776,63 

358,94 

60,21 

14 652,73 

123,86 

35,45 

38,24 

13,22 

4 501,46 

115,83 

177,88 

107,04 

8,70 

2 739,90 

303,97 

414,12 

206,48 

37,66 

6 946,00 

543,66 

627,45 

351,76 

59,58 

14 187,36 
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Tabelle 4 

Miniere jàhrliche Verteilung (%) von Phyto- und Miner(domasse in den Fraktionen 


Fraktion 

1974 

1975 

Phytomasse 

Mineralo¬ 

masse 

Phytomasse 

Mineralo¬ 

masse 

Oberirdisch lebend 

24,11 

30.31 

29,77 

39,08 

Oberirdisch abgestorben 

17,78 

15,40 

14,49 

10,89 

Unterirdisch 

58,11 

54,29 

55,74 

50,03 


beobachten, in diesen Monaten sind 60 — 70% des gesamten K, 30 — 40% des gesamten N, 40 — 
45% des gesamten P, 17 — 20% des gesamten Ca, 30% des gesamten Mg. 13% des gesamten 
Fe, 10% des gesamten Mn und 30 — 40% des gesamten Na in der oberirdischen lebenden Phyto- 
masse anzutreffen. 

Wàhrend der Vegetationsperiode ist die N, P und Ca-Akkumulation der unterirdischen 
Teile am gleichmàfiigsten, wàhrend die oberirdische lebende Phytomasse in der Akkumulation 
von Mn, Fe und Ca geringe Fluktuation zeigt. Der prozentuale Anteil der oberirdischen ab- 
gestorbenen Phytomasse un der Gesamtelementmenge steigt am Ende der Vegetationsperiode, 
dami erhoht sich im Falle von Ca, Mn und Fe, also schwer translozierender Elemente die Bedeu- 
tung dieser Fraktion in einem Solcben Mafie, dafi sogar die der oberirdischen lebenden Pflan- 
zenteile ubertroffen wird. So sind 18 — 19% des Gesamt-Ca-Gehalts, 22 — 28% des Gesamt-Fe- 
Gehalts und 20 — 30% des Gesamt-Mn-Gehalts in den abgestorbenen oberirdischen Teilen 
anzutreffen, wàhrend der auf die oberirdischen lebenden Teile entfallende Anteil bei Ca 12 — 
15%, bei Fe 4 — 6% und bei Mn 5 —10% ausmacht. 

Im Gegensatz zu den drei oben genannten Elementen ist bei den iibrigen Elementen 
aussehliefilich starke Zunahme zu beobachten, die allerdings den prozentualen Anteil der 
oberirdischen lebenden Teile nicht erreicht, was mit der durcli Physiologen beschriebenen 
Translokationserscheinung in Zusammenhang gebracht werden kann (Epstein 1972. Mengel 
1968. Ramani und Kannan 1975). 

Nicht nur die Fraktionsvertnilung der untersuchten Elemente ist unterschiedlich, 
sondern diese werden von den Pliytomassenfraktionen in abweichender Reihenfolge und 
Menge akkumuliert. In den drei Phytomassenfraktionen gestaltet sich die Akkumulutions- 
reihenfolge der Elemente folgendermafien: 

oberidisch lebend: K>N>P>Ca> Mg > Fe > Mn > Na 

oberirdisch abgestorben: N>K>Ca^Fe >P> Mg > Mn > Na 
unterirdisch: N > K > Ca > Fe > Mg > P ^ Mn > Na 

Die krautige Phytomasse enthàlt N und K in der grbfiten Menge (Tabellen 2 und 3), 
der Gehalt an den iibrigen Makroelementen ist im allgemeinen um eine Gròfienordnung kleiner. 
Am wenigsten enthàlt die krautige Phytomasse Na: sein Anteil ist im Vergleich zu Stickstoff 
uni 70 — 80 mal, mit K verglichen 40 50 mal niedriger. Der Na-Gehalt ist selbst im Vergleich 

zur Mikroelementmenge noch niedrig; ini Mittel ein Zehntel des Fe-Gehalts und ein Fiinftel 
bis Sechstel des Mn-Gehalts. Die prozentuale Zusammensetzung der Mineralomasse, die zum 
Zeitpunkt der krautigen Phytomassenmaxima bestimmt wurde, geht nach Fraktionen und 
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6. September 1974 

oberirdisch lebend obenrdisch abgestorben untenrdisch Gesamt 

4244,47g/ha 1989,35 g/ha 6162,88g/ha 12396,70g/ha 





Abb. 2. Elementzusanimensetzung der Mineralomasse (°„) zmn Zeitpunkt der Phytomassen- 

maxima 


als Suinnie aus Abbildung 2 hervor. Melir als 80° o des Gesamtelementgehalts der oberirdischen 
lebenden Phytomasse inachen K und N aus, der Fe- und Mn-Gehalt ergibt dagegen nur 2%. 
Gegeniiber der lebenden sinkt die Dominanz der N- und K-Mengen in der abgestorbenen und 
unterirdischen Phytoinasse unter 70%, der Anteil von Fe und Mn erhdht sich auf fast das 
Zehnfache, der von Ca dagegen auf das Dreifache. (Die bedeutende Abnahme von K und N in 
der unterirdischen Phytoniasse kann auch mit methodischen Problemen zusammenhàngen; 
die Auswaschung der Wurzeln mit Wasser kann nàmlich in erster Linie diese Elemente beein- 
llussen.) 

Die jàhrliche Produktion und Elementaufnahme der krautigen Pflanzen 

Die jahreszeitliche Untersuchung von Phytomasse und Elementgehalt ermoglichte eine 
Schàtzung der Primàrproduktion und Elementaufhahme der gesamten Krautschicht. Die NPP 
der Krautschicht ini Quercetum petraeae-cerris wird von Papp (1978) ausfiihrlich angegeben, an 
dieser Stelle soli lediglieli bemerkt werden, duB zur Schàtzung der NPP-Werte die addierte 
Phytomasse der funi* Arten in der Weise verwendet wurde, daB bei der Berecbnung der ober¬ 
irdischen Produktion dem Zuwachs an lebender oberirdischer Phytomasse wàhrend der Vege- 
tationsperiode auch das his dahin gemessene Wachstum der oberirdischen stehenden abgestor¬ 
benen Fraktion zugerechnet wurde. Zur Schàtzung der unterirdischen Produktion wurden die 
maximalen und minimalen unterirduschen Phytomassenunterschiede verwendet. Es wurde 
versucht, die jàhrlich aufgenommenen Elementmengen mit einer der Produktionsberechnung 
àhnlichen Methode zu erfassen. Tabelle 5 enthàlt die ober- und unterirdischen Produktionswerte 
sowie die jàhrlich aufgenommenen Elementmengen. 


7 * 
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Tabelle 5 


Jahresproduktion und Elementaufnahme in der Krautschicht 



Produktion 

N 

p 

K 


g/W 





1974 

Oberirdisch 

189 264,84 

1369,96 

178,96 

2223,53 

Unterirdisch 

92 314,71 

1586,17 

159,27 

423,91 

Gesamt 

281 579,55 

2956,13 

338,23 

2647,44 





1975 

Oberirdisch 

206 301,91 

2998,84 

301,47 

5338,33 

Unterirdisch 

96 277,04 

1175,35 

157,04 

603,76 

Gesamt 

302 578,95 

4174,19 

458,51 

5942,09 

Die jàhrliche Nàh 
beiden Jahren 75% des 

rstoffzunahine der oberirdischen Phytomasse betrug in 
maximalen Elementgehalts; im Gegensatz dazu betrug 


die Nàhrstoffzunahme der unterirdischen Phytomasse lediglich 44% des Maxi- 
mums. Das zeigt, dall der Stoffwechsel der oberirdischen Phytomasse wesent- 
lich intensiver ist als der der unterirdischen, was auch verstàndlich ist, geht 
doch eine bedeutende Wurzelphytomasse aus einer Yegetationsperiode in die 
andere iiber. Der Hauptanteil der jàhrlich aufgenommenen Elementmenge 
wird von K und N dargestellt. Die jàhrliche Zunahme der oberirdischen und 
unterirdischen Phytomasse unterscheidet sich besonders bei einem Element, 
bei K betràchtlich. Die jàhrliche K-Zunahme der oberirdischen Phytomasse 
ùbersteigt die unterirdische bedeutend, 1974 um das Funf- und 1975 um das 
Neunfache. Der jàhiliche Zuwachs an Ca, Fe und Mn (1974 auch der von N) 
ist dagegen in der unterirdischen Phytomasse gròfìer. 

Tàgliche Nàhrstoffzunahme bzw. -verlust der krautigen Phytomasse 

Die Phytomasse sowie im Falle der Elemente die tàgliche Gewichtszu- 
nahme oder -abnahme zwischen den Probeentnahmen wurden in den Tab. 6 
und 7 zusammengefaBt. Die Werte drucken eine gewisse »Produktionsge- 
schwindigkeit« aus. Die Produktionswerte der Phytomasse waren in beiden 
Untersuchungsperioden im Juni am hòchsten und parallel dazu verlief die 
Nàhrstoffixierung in der krautigen Phytomasse. Diese bis zum Sommer anhal- 
tende intensive Elementaufnahme wurde aber in beiden Jahren im Mai von 
Nàhrstoffverlust gestòrt, der 1974 —53,43 g/ha/Tag und 1975 —37,72 g/ha/Tag 
betrug. 1974 ist dieser Verlust ein Ergebnis der Abnahme des Nàhrstoffgehalts 
der unterirdischen Phytomasse, 1975 dagegen der oberirdischen lebenden Phy¬ 
tomasse. 1974 war ein negativer Produktionswert der Phytomasse auch mit 
Nàhrstoffverlust gepaart. 
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(berechnet nach Dateti der fiinf iiritersuchten Arieti) 


Ca 

Mg 

Fe 

Mn 

Na 

(rosanit 

Jahr 


322,30 

157,29 

307,04 

96,84 

31,53 

4 687,45 

514,04 

132,23 

323,11 

269,24 

24,06 

3 432,03 

836,34 

289,52 

630,15 

366,08 

55,59 

8 119,48 


346,14 

215,31 

262,14 

108,69 

61,96 

9 632,79 

792,17 

121,63 

736,58 

274,43 

54,30 

3 915,26 

138,31 

336,94 

998,72 

383,03 

116,26 

13 548,05 


Die sich auf das Jahr 1975 beziehenden Werte sind hòher und wider- 
spiegeln auch ini absoluten Wert stàrkere Verànderungen als 1974. Die hòchste 
positive Phytomassenproduktion (4499,80 g/ha/Tag) wurde im Màrz 1975, die 
hòchste Nàhrstoffixierimg (203,20 g/ha/Tag) dagegen im gleichen Jahr, im 
Aprii festgestellt. Es kann festgestellt werden, daB eine Nahrstoffixierung von 
100 g/ha/Tag nur im Friihjahr und zu Sommeranfang ablàuft. Eine Gewichts- 
abnahme anzeigende negative Produktionswerte hzw. ein Elementverlust der 
Phytomasse zeigen sich bereits ab Sommerende. 

Tàgliche Nàhrstoffzunahme bziv. -verlust der Phytomassenfraktionen 

Fiir beide Jahre zeigen der Produktionswert der Fraktionen sowie die das Mali der im 
Nàhrstoffhaushalt einsetzenden Verànderungen andeutenden Werte eine tiefgreifende Ande- 
rung der oberirdischen lebenden und unterirdischen Tede, im Gegensatz zu den oberirdischen 
noch stehenden abgestorbenen Pflanzenteilen. 

In der oberirdischen lebenden Phytomasse spielt sich die Nàhrstoffixie- 
rung bis Juni ab, was einen Zusainmenhang mit den positiven Produktions- 
werten zeigt. Die maximale Nàhrstoffzunahme dieser Fraktion war im Aprii 
1975 zu beobachten (246,02 g/ha/Tag), was die Nahrstoffixierung des gleichen 
Al ischnitts der Vegetationsperiode 1974 15mal ubertraft. Der zu Sommerende 
einsctzende Elementverlust der Fraktion war àhnlich zur Fixierung auch 1975 
stàrker als 1974. Im Jahre 1975 bewegte sich der Nàhrstoffverlust in dieser 
Fraktion zwischen —54,21 und —101,79 g/ha/Tag, 1974 dagegen nur zwischen 
—6,32 und —48,39 g/ha/Tag. 

In der oberirdischen lebenden Phytomasse ist die Fixierung von K und 
N am hochsten und lag 1975 iiber 50 g/ha/Tag, wogegen das Maximum 1974 
kaum 30 g/ha/Tag iiberschritt. 


.4cta Botanica Academiae Scientiarum H ungar iene 25, 1979 




Acta Botanica Academiae Scientiarum Hungaricae 25, 1979 


Tabelle 6 

Produktionsiverte der Phytomassenfraktionen , tàttiche Nàhrstoffaufnahme bzw. -verlust — 1974 



Produktivitàt 

N 

P 

K 

Ca 

Mg 

Fe 

Mn 

Na 

Gesamt 





g/ha/Tag 






13. Màrz—3. Aprii 

a 

+ 1548,72 

+ 31,41 

+ 2,59 

+ 29,28 

+ 

1,68 

+ 2,34 

1 

0,11 


0,08 

+0,17 

+ 

67,66 


b 

— 939,08 

+ 15,63 

-0,78 

+ 1,69 

— 

0,53 

-0,35 

— 

2,76 


1,83 

0,04 

+ 

11,03 


c 

+ 1347,59 

+ 44,73 

+ 1,26 

+ 10,82 

+ 

2,71 

1,41 

— 

2,93 


0,64 

+ 0,56 

+ 

59,20 



+ 1957,23 

+ 91,77 

+ 3,07 

+ 41,79 

+ 

3,86 

+ 3,40 

— 

5,58 

— 

1,11 

+0,69 


137,89 

3. Aprii 24. Aprii 

a 

+ 532,60 

+ 5,62 

-0,17 

+ 9,67 

_L 

0,50 

+ 0,44 

_ 

0,07 


0,08 

+ 0,03 

_L 

16,10 


b 

+ 461,04 

12,60 

+ 0,57 

+ 4,20 

+ 

0,61 

+ 0,76 

+ 

0,04 


0,98 

0,05 

— 

5,49 


c 

+ 3039,82 

+ 30,80 

+ 6,32 

} 4,75 

+: 

10,36 

+ 4,89 

+ 

13,40 

+ 

11,91 

+0,42 

+ 

82,85 



+ 4033,46 

+ 23,82 

+ 6,72 

+ 18,62 

+ 11,47 

+ 6,09 

+ 

13,37 

+ 12,97 

+0,40 

+ 

93,46 

24. Aprii- 22. Mai 

a 

+ 984,28 

+ 0,50 

+ 2,46 

+ 14,44 

. 

0,88 

+ 2,32 

+ 

3,65 


0,99 

+0,62 

+ 

25,86 


b 

— 20,34 

- 5,54 

0,19 

6,30 

— 

1,05 

0,65 

+ 

7,29 

+ 

1,61 

0.36 

— 

3,17 


c 

-1598,01 

43,66 

-2,84 

6,13 

— 

2,01 

-2,30 

— 

11,54 

— 

7,43 

— 0,21 

— 

76,12 



634,07 

-48,68 

0,47 

+ 2,54 

— 

2,15 

+ 0,87 

— 

0,47 

— 

5,61 

+0,79 

— 

53,43 

22. Mai-26. Juni 

a 

+ 1195,32 

- 7,15 

+ 1,34 

+ 17,90 

+ 

2,38 

0,89 

_ 

2,24 

_ 

0,30 

0,01 

1 

25,33 


b 

270,61 

- 5,76 

-0,23 

+ 2,52 

+ 

1,50 

0,86 

— 

4,88 

— 

1,46 

-0,26 

— 

9,43 


c 

+ 1234,98 

+ 7,12 

+ 1,81 

+ 7,68 

+ 

2,98 

+ 0,52 

+ 

7,76 

+ 

1,17 

+0,27 

+ 

29,31 



+2159,69 

+ 8,51 

+ 2,92 

+ 28,10 

+ 

6,86 

1,23 

+ 

0,64 

— 

0,59 

0,00 

+ 

45,21 

26. Juni 31. Juli 

a 

+ 148,27 

- 9.07 

-0,27 

+ 4,66 

_ 

0,99 

-0,27 

+ 

0,03 


0,12 

-0,29 


6,32 


b 

265,81 

1,84 

-0,29 

- 1,64 

— 

0,92 

+ 0,11 

— 

0,95 

— 

0,55 

-0,05 

— 

6,13 


c 

- 651,76 

3,38 

+0,31 

3.98 

+ 

1 99 

1,06 


7,51 

— 

2,91 

— 0,56 

— 

17,10 



769,30 

14,29 

-0,25 

0,96 


0,08 

1,22 

— 

8.43 

- 

3,58 

-0,90 

— 

29,55 

31. Juli—6. Septcmber 

a 

+ 621,34 

+ 7,01 

-0,13 

-19,55 

_L 

1,01 

+ 0,67 


0,25 

_L 

0,04 

-0,07 

_ 

10,77 


b 

f 1035,15 

+ 12 07 

+ 1,04 

+ 1,39 

+ 

2,73 

1 1,02 


2,88 

+ 

1,02 

0.04 

+ 

22,19 


c 

+ 29,53 

0,91 

-1,40 

2,77 

+ 

1,57 

+ 0,65 

+ 

2,01 

+ 

0,61 

+ 0,12 

— 

0,12 



+ 1686,02 

+ 18,17 

- 0,49 

-20,93 

+ 

5,31 

+ 2.34 

+ 

5,14 

+ 

1,67 

+ 0,09 

+ 

11,30 

6. September— 2. Oktober 

a 

- 1723,68 

25,05 

-3,62 

-16,92 

_ 

0,52 

-2,10 


0,45 


0,15 

+ 0,42 


48,39 


b 

+ 445,08 

+ 2,12 

r 0,87 

+ 0.97 

+ 

0,64 

- 0,65 

+ 

1,82 


0,55 

0,25 

+ 

6 57 


c 

+ 900,68 

17,48 

-1,23 

+ 1,78 

+ 

2,45 

- 1,22 

+ 

1,89 


2,34 

0.28 

— 

8,75 



- 377,92 

40,41 

3,98 

14,17 

1 

+ 

2,57 

- 1,53 

+ 

3,26 

+ 

2,74 

+ 0,95 


50,57 


a: oberirdische lebende Fraktion b: oberirdisehe stehende, abgestorbene Fraktion c: unterirdische Fraktion 
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Tabelle 7 

Produktionswerte der Phytomassenfraktionen, tàgliche Nàhrstoffaufnahme bziv. -verlust — 1975 


Produktivitàt 

N 

p 

K 

Ca 

Mg 

Fe 

Mn 

Na 

Gesamt 

g/ha/Tag 

13. Màrz—9. Aprii 

a 

+ 2208,38 

+ 39,94 

+ 5,70 


27,73 

+ 3,44 

+ 3,35 

+ 0,80 

+ 0,39 

+ 0,08 

+ 81,43 


b 

— 226,05 

- 9,17 

-0,51 

— 

2,79 

4 0,30 i 

+ 0,18 

+ 0,35 

+ 0,26 

^0,10 

11,37 


c 

+ 2517,47 

+ 33,27 

-0,03 

+ 

4,95 

410,12 

+ 2 48 

1,53 

+ 6,38 

0.81 

+ 56,90 



+ 4499,80 

+ 64,04 

+ 5,16 

+ 

29,89 

413,86 

+ 6,01 

- 0,38 

+7,48 

+0,90 

+ 126,96 

9. Aprii—30. Aprii 

a 

+ 3341,58 

+51,33 

+ 0,49 


189,42 

4 1,62 

+ 2,63 

4 0,16 

-0,24 

+0,61 

+ 246,02 


b 

- 624,74 

+ 1,49 

-0,79 

+ 

3,43 

- 2,31 

-0,09 

4 0,11 

-0,58 

0,01 

+ 1,27 


c 

-1617,50 

-39,97 

-3,66 

4 

8,72 

-30,54 

0.20 

+ 21,54 

-0,19 

0,19 

44,09 



+ 1099,34 

+ 12,85 

-3,96 

4 * 

201,57 

-31,23 

+ 2,74 

+21,81 

— 1,01 

+0,43 

+ 203,20 

30. Aprii—26. Mai 

a 

+ 291,18 

-25,38 

+ 1,16 

— 

52,48 

0,91 

-0,16 

+ 2,14 

+ 0,69 

+ 0,01 

73,11 


b 

+ 920,77 

+ 4,70 

+ 0,43 

+ 

3,79 

4 0,14 

1,57 

+ 6,52 

+ 1,71 

+ 0,11 

+ 18,97 


c 

+ 1837,22 

+ 3,37 

+ 3,70 

+ 

6,74 

4 0,31 

-0,07 

- 1,16 

— 3,62 

— 0,09 

+ 16,42 



+ 3049,17 

-17,31 

+5,29 

— 

41,95 

4 1,36 

+ 1,34 

+ 7,50 

+6,02 

0,03 

- 37,72 

26. Mai—18. Juni 

a 

+ 1965,16 

+ 50,50 

+ 3,71 

4- 

78,50 

4 7,06 

+ 1,21 

- 0,09 

+ 0,20 

41,45 

+ 142,54 


b 

- 143,67 

+ 8,15 

+0,47 

— 

6,73 

4 0,94 

-1,36 

- 3,70 

-1,06 

+ 0,47 

- 2,82 


c 

- 474,23 

+ 31,87 

+ 2,00 

— 

2,58 

+ 8,48 

-2,29 

— 24,65 

-7,92 

41,27 

+ 6,18 



+ 1338,26 

+ 90,52 

+6,18 

+ 

69,19 

416,48 

— 2,44 

-28,44 

8,78 

43,19 

+ 145,90 

18. Juni 11. Juli 

a 1 

-1693,76 

-52,20 

-5,05 

— 

34,74 

- 6,65 

— 0,04 

— 2,04 

+ 0,09 

-1,16 

-101,79 


b 

-1032,96 

16,92 

-0,22 

+ 

5,66 

4 0,15 

-0,19 

4,83 

1,18 

-0,63 

18,16 


c 

+ 1104,89 

-18,38 

-1,27 

4 

3,27 

4 5,46 

4U1 

+ 21,94 

+4,64 

— 1,07 

+ 16,30 



— 1621,83 

— 87,50 

-6,54 

— 

25,81 

- 1,04 

CO 

4 

+ 15,07 

+ 3,55 

-2,86 

-103,65 

11. Juli — 12. August 

a 

- 393,83 

-16,00 

— 1,02 

— 

60,12 

- 2,12 

-1,89 

0,50 

0,13 

— 0,32 

- 82,10 


b 

+ 378,74 

+ 3,23 

+ 0,97 

+ 

0,19 

4 0,51 

+ 0,44 

0,07 

+ 0,51 

-0,01 

+ 5,77 


c 

184,63 

- 6,42 

+ 1,38 

— 

3,07 

- 5,36 

+ 0,79 

- 7,74 

-0,23 

-0,32 

— 20,97 



199,72 

19,19 

1,33 

— 

63,00 

- 6,97 

-0,66 

8,31 

+0,15 

— 0,65 

- 97,30 

12. August—17. September 

a 

+ 16,46 

+ 19,52 

-0,16 

— 

4,77 

- 0,27 

-0,26 

4 0,09 

40,19 

-0,01 

+ 14,33 


b 

+ 407,02 

+ 4,14 

-0,48 

— 

0,41 

4 0,68 

+0,12 

4 0,07 

-0.21 

— 0,03 

+ 4,36 


c 

-2128,00 

-14,68 

-2,21 

— 

9,91 

— 8,55 

-2,91 

3,60 

-3,25 

-0,54 

- 45,65 



-1704,52 

+ 9,54 

-2,85 

— 

15,09 

- 8,14 

-3,05 

- 3,44 

-2,81 

-0,52 

26,96 

17. September—22. Oktober 

a 

- 475,87 

— 20,51 

-1,65 

_ 

30,58 

- 0,51 

-0,71 

4 0,01 

-0,11 

-0,15 

— 54,21 


b 

+ 734,33 

+ 16,02 

1 +0,47 

4 

5,69 

4 1,65 

41,08 

+ 3,35 

4437 

+ 0,08 

+ 29,71 


c 

299,44 

+ 22,79 

-0,77 

— 

4,25 

4 2,95 

-0,49 

— 7,62 

-1,47 

+ 0,06 

+ 11,20 



+ 40,98 

+ 18,30 

— 1,95 

1 

— 

29,14 

4 4,09 

-0,12 

— 4,26 

— 0,21 

-0,01 

13,30 


a: oberirdische lebende Fraktion b: oberirdische stehende, abgestorbene Fraktion c: unterirdische Fraktion 
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Tabelle 8 


Austauschverhàltnis der Elemente (%) 


Fraktion 

N 

p 

K 

Ca 

Mg Fe 

Mn 

Na 





1974 



Oberirdisch lebend 

58,6 j 

64,5 

77,8 

82,2 

79,6 89,2 

81,1 

78,3 

Oberirdisch abgestorben 

53,3 

46,1 

45,4 

57,8 

47,3 84,5 

69,1 

65,3 

Unterirdisch 

39,9 

44,7 

35,9 

55,2 

34,1 40,2 

55,0 

41,0 


1975 


Oberirdisch lebend 

70,7 

73,4 

87,6 

78,2 

72,2 

83,4 

79,5 

87,3 

Oberirdisch abgestorben 

56,7 

49,2 

60,9 

51,4 

55,9 

77,4 

66,9 

74,2 

Unterirdisch 

27,8 

39,9 

37,8 

51,3 

28,6 

64,0 

59,4 

60,4 


Der Aprii des Jahres 1975 soli hervorgehoben werden, da eine so starke 
K-Fixierung stattfand (189,42 g/ha/Tag), daB diese die Gesamtelementauf- 
nahme der krautigen Pflanzen zu jedem beliebigen Zeitpunkt beider Unter- 
suchungsperioden iibertrifft wird. In den oberirdischen lebenden Teilen verhàlt 
sich die Zunahme von P, Ca und Mg àhnlich und zwischen den in den beiden 
Jahren gemessenen Werten bestehen keine so groBen Unterschiede wie bei N 
und K. Die Fixierung von P, Ca und Mg dieser Fraktion bewegte sich zwischen 
1 und 5 g/ha/Tag. Etwas niedriger ist die Fe- und Mn-Fixierung und erreicht 
meist nicht den Wert von 1 g/ha/Tag. Die Zunahme ist bei Na am niedrigsten 
und lag in beiden Untersuchungsjahren zumeist unter 0,6 g/ha/Tag. 

Im Falle der unterirdischen Fraktion konnten àhnlich der lebenden eben- 
falls im Friihjahr die hòchsten positiven Produktionswerte sowie die hòchste 
Nàhrstoffixierung beobachtet werden. 1974 konnte die hochste tàgliche Phyto- 
massen- bzw. Nàhrstoffzunahme im Aprii, 1975 dagegen im Màrz nachgewiesen 
werden. 1974 betrug die Produktion —)— 3039,82 g/ha/Tag, die Nàhrstoffixierung 
82,85 g/ha/Tag, 1975 dagegen die Produktion -[-2517,47 g/ha/Tag und die tàg¬ 
liche Nàhrstoffzunahme 56,90 g/ha. 

Zum Nahrstoffverlust der unterirdischen Phytomasse kommt es hauptsàch- 
lich gegen Sommerende und im Herbst, so konnte zu den genannten Zeit- 
punkten z. B. 1974 ein maximaler Elementverlust von —17,10 g/ha/Tag und 
1975 von —45,65 g/ha/Tag festgestellt werden. In der unterirdischen Phyto¬ 
masse war die N-Fixierung wàhrend der Vegetationsperiode am hòchsten und 
die N-Zunahme erreichte zumeist die der oberirdischen lebenden. 

Die Produktionswerte der abgestorbenen oberirdischen Fraktion sowie 
die Werte, die die im Nàhrstoffgehalt einsetzenden tàglichen Yerànderungen 
anzeigen, sind im Gegensatz zu den vorangegangenen beiden Fraktionen zu 
Beginn der Wachstumsphase negativ, zu Ende des Sommers und im Herbst 
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dagegen positiv, damit anzeigend, daB im Frùhjahr die noch stehenden abge¬ 
storbenen Tede auf den Boden gelangten und im Herbst intensive Absterbe- 
prozesse der oberirdischen lebenden Tede einsetzen. 

Wie erwahnt wurde, sind im Vergleich zu den oberirdischen lebenden 
und unterirdischen Fraktionen fiir die oberirdischen abgestorbenen Tede ge- 
ringere Verànderungen wàhrend der Vegetationsperiode charakteristiscli. Bei 
dieser Fraktion wurden auch im absoluten Wert 1000 g/ha/Tag ùberschreitende 
Yerànderung zeigende Ergebnisse nur in zwei Fallen gefunden, im August 1974 
(4 1035,15 g/ha/Tag), was zu einem Phytomassenmaximum Anfang Oktober 
fùhrte und im Juni 1975 (—1032,96 g/ha/Tag), was wiederum das Jahresmini- 
mum von oberirdischer abgestorbener Phytomasse zum Ergebnis hatte. Die 
Werte fùr Nàhrstoffaufnahme l>zw. -verlust der Fraktion sind meist uni eine 
Gròfìenordnung niedriger als die fiir die beiden vorangegangenen Fraktionen 
charakteristischen Werte. Ein Vergleich der tàglichen Elementzunahme in der 
oberirdischen abgestorbenen Phytomasse erlaubt die Feststellung, daB in die- 
sem Falle kein Elcment eine besonders auffallende Bolle spielt, allein die tag- 
liche N-Zunahme iibersteigt die iibrigen Elemente. 


Austauschverhaltnis und -zeit der Elemento 

(iber den Nàhrstoffhaushalt der Phytomassenfraktionen ist bei Untersuchung des 
Austauschverhàltnisses (turnover rate) der verschiedenen Kleinente (Collier et al. 1973. 
Précsényi 1972) ein annaherndes Bild zu gewinnen. 

Fiir die Vegetationsperioden 1974 und 1975 wird das Austauschverhaltnis der Elemente 
in Prozent nach Fraktionen unter Angabe der turnover rate in Tah. 8 angegeben. In beiden 
Jahren nabinen die fiir die Phytomasse und die Elemente berechneten Austauschverhaltnisse 
in der Iteihenfolge oberirdisch lebend, oberirdisch abgestorben und unterirdisch ab und erreich- 
ten nicht 100%, was auch verstandlich ist, denn diese krautigen Pflanzen iibemelimen als 
Mehrjàbrige bedeutende Mengen Phytomasse und gleicbzeitig damit Elemente in die nàchste 
Vegetationsperiode. Bei den oberirdischen abgestorbenen Teilen ist dies auch zu beobachten, 
oberirdischen abgestorbenen Teilen ist dies auch zu beobachten, nicht nur bei den lebenden 
Teilen, weil die abgestorbenen Pflanzenteile lange Zeit stehenbleiben und nur allmàhlicb auf 
den Boden gelangen. 

In don oberirdischen lebenden Teilen ist das Austauschverhaltnis eines 
jeden Elements hoher als 50% und kann sogar 90% erreichen. Das fùr die 
Phytomasse erhaltene Austauschverhaltnis wird nur von einigen Elementen 
ubertroffen wie z. B. in beiden Jahren von Fe (89,2 bzw. 83,4%), 1975 von X 
(87,6%) und Na (87,3%). Unter den Elementen sind N und P hervorzuheben, 
deren Austauschverhaltnis am niedrigsten ist, bei N z. B. 1974 58,6%, 1975 
70,7%. Die fùr beide Jaltre berechneten turnover rates weichen bei N, X, P 
und Na stiirker voneinander ab; die Werte des Jahres 1975 sind urn 10% hoher. 

In den unterirdischen Teilen wurde fùr N, X und Mg ein niedriges 
turnover-Verhaltnis (unter 40%) erhalten, besonders hoch ist beispielsweise 
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das Austauschverhàltnis von Ca und Fe, so das von Ca 1974 55,2%, 1975 das 
von Fe 64,00%. Niedriger als das Austauschverhàltnis der Phytomasse (35,1 
bzw. 30,0%) war 1974 lediglieli das von Mg (28,6%) und N (27,8%). 

In den oberirdischen abgestorbenen Teilen schwankt das Austauschver¬ 
hàltnis der Elemente zwischen 45 und 85%. In beiden Jahren wurde das 
hòchste Austauschverhàltnis bei Fe festgestellt (84,5 bzw. 77,4%). Niedriger 
als das Austauschverhàltnis der Phytomasse (55,2 bzw. 54,6%) war 1974 das 
von P, Mg und K, 1975 lediglich das von P. 
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BRYOPHYTES DE SRI LANKA (CEYLAN) III. 
COLOLEJEUNEA CEYLANICA ONR. 

ET COLOLEJEUNEA HINIDUMAE ONR., 
ESPECES NOUYELLES 


Par 

M. Onraedt 

INSTITUT ST. BERTHUIN, 5730 MALONNE, BELG1QUE 
(Arrivée le 19 septembre 1978) 


Continuant rinventaire des Hépatiques récoltées dans Pile de Ceylan, l’Auteur 
a reconnu deux Cololejeunea paraissant nouveau pour la Science: Cololejeunea ceylanica 
Onr. et Cololejeunea hinidumae Onr. 


Cololejeunea ceylanica Onraedt sp. nov. (Fig. 1) 

Pianta magnitudine inedia, nitens, foliicola, substrato subappressa. Caulis pallidus, cca 
61 75 //in crassus, ad 2 cm longus, cum foliis cca 1890 /zm latus, irregulariter pennatis, sectione 

transversali ex 5 cellulis corticalibus et 1 medullari exstructus et rhizoidibus pallidis fascicula- 
tis apice furcatis affixus. Folia caldina contigua, decurvato-disticha, oblique patula dorso 
caulem tegentia, subelliptica, basi angustissime inserta, apice subrotundata; margo dorsalis 
e basi arcuatis irregulariterque dentatis, ventralis ondulatisi 680 700 /un longa, cca 432 //ni 

lata. Cellulae chlorophyllosae, hexagonae, apicales 22 X 17, medianae 37 X 28 //in, basales inulto 
longiores cca 50 x22 //ni metientes; ubique parietibus aequaliter incrassatis, trigoni» minutis, 
cuticula laevi. Ocelli nulli. Lobulus maiusculus, ellipticus, folio subtriplo brevior, 700 //in lon- 
gus et 430 //in latus, brevissimo insertus, basi leviter inflatus; carina leviter arcuata in parte 
superiore dentata, apice truncatus, oblique emarginatus bidentatus, dente angulari unicellulari, 
mediano bicellulari, papilla basali notata. Stylus in basi lobuli hyalinus filiformis, ex 5 6 

cellulis in una serie dispositis, ad 155 //m longus. Gemmae haud numerosae, regulariter disci- 
forinae, in statu 24 cellulari os 72 //in in diametro, parte mediana 4 cellulari. Androecia non 
visa. Gynoecia in ramis lateralibus brevibus uno latere innovata; folia involucralia perianthiis 
subduplo breviora, oblonga, apice leviter angustata et irregulariter dentata, lobulo simili ad 
medium soluto subduplo minore. Perianthia e basi angusta late obcordata, folia caulina vix 
superantia, cca 810 //m longa ad 570 //in lata, compressa, 4-plicata plicis posticis dentatis in 
unam latain confluentibus, lateralibus acute carinatis, ambito rotundatis dupliciter dentatis, 
rostro valide. Capsula elateribus aspiris parietibus incrassatis et sporis intense papillatis. 

Sri Lanka: Galle district, Hiniduma, Kanneliya Forest Reserve, forèt 
dense, ombrophile, alt. ca 150 in, le 16 aout 1977, coll. Onraedt No. 77.L.4191 
(Holotypus in Hb. Onraedt, isotypi in JE, EGR, NICH); No. 77.L.4060 
(Paratypi in Hb. Onraedt, JE); No. 77.L.4254 (Paratypi in Hb. Onraedt, 
EGR, JE). 
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Fig. 1. Cololejeunea ceylanica Onraedt sp. nov. (No. 77.L.4191). 1. segment de tige feuillée, 
vue ventrale; 2. lobule et stylet; 3. insertion de la feuille sur la tige, vue dorsale; 4- 6. tissu 
foliaire apical, centrai, basai; 7. propagule disciforme; 8. périanthe et bractée fémelle; 9. tissu 
apical du périanthe; 10. coupé transversale de la tige. (Segments de droite: 100 //in) 


Observations: Par sa papille hyaline située à la base de la dent apicale, 
ses lobules ovales enflés à la base et la marge foliaire dorsale denticulée, 
Cololejeunea ceylanica doit ètre rangé dans le subg. Lasiolejeunea Benedix ou 
bien dans le subg. Platycolea Schuster. Par son style filiforme, l’espèce nouvelle 
fait penser a C. goebelii Schiffn. Elle s’en écarte, en particulier, par son tissu 
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foliaire (absence de trigones et membranes uniformément épaissies), son péri- 
anthe à 5 carènes dentées bien développées et ses propagules disciformes à 
inarge non crénelée. 

Notre espèce se distingue également des Cololejeunea denticulata et C. 
fridericii qui tous deux ont des styles unicellulaires. 

Tabelle 1 


Comparaison de Cololejeunea ceylanica Onraedt avec 3 Cololejeuneas affines (d'après H . Mizutani 

in liti.) 



C. gottschei 

C. goebelii 
(so called) 

C.ceylanica 

C. nymanii 
(after Benedix) 

Perianth 





Faterai keel 

not so winged 

generally 

smooth 

not so winged 
generally 
smooth 

winged, dentic- 
ulate 

winged, dentic- 
ulate 

Dorsal surface 

smooth 

smooth 

somewhat pa¬ 
pillose 

papillose 

Ventral surface 



with 2 denticu- 
late ridges 


Stylus 

unicellular 

multicellular 

multicellular 

unicellular 

Leaf-cell 





Walls 

thin 

thin 

rather thick 

rather thick 

Trigones and inter¬ 
mediate thickenings 

small, but 
distinct 

small, but 
distinct 

indistinct 

indistinct 

Dorsal papillae 

absent 

on marginai 
cells 

on marginai 
cells 

on most cells 

Foundation of lst tooth 
of leaf lobule 

not exagger- 
ated 

exaggerated 

exaggerated 

exaggerated 

Leaf apex 

apiculate 

rounded 

apiculate 

rounded 


Cololejeunea hiniduinae Onraedt sp. nov. (Fig. 2) 


Pianta magnitudine media, pallide viridis, epiphylla ad folia adhaerentia. Caulis cca 97 /un 
crassus, cum merophytis uni- vel biseriatis, ad 2 cm longus, cum foliis cca 2160 pm latus, 
irregulariter rainosus. Folia caulina parum imbricata, caulem superantia; lobus asymmetricus, 
margine antico bene arcuato postico substricto, ovato-reniformis, integer, basi brevissima 
inserta, cca 1215 x729 /mi, apice rotundata et 1-serie cellularum hvalinarum quadrangularum 
marginata; lobulus parvulus triangulariformis, planus, carina leviter arcuata, dente apicali 
1 2 cellulari olituso, papilla hyalina apicali. Stylus in basi lobuli unicellularis, byalinis. Gem- 

mae disciformae e ±26 cellulis compositae. Cellulae foliares polygonales chloropbyllosae, sub- 
marginales cca 21.6 X 18 /an, centrales ad 36 X 29 /mi, basales 79 X 18 /im, parietibus trigonis 
nodulisque magnis; cuticula laevis. Androecium lateralium, 2 —3-jugatum. Gynoecium in apice 
rami lateralis brevis dispositum; innovatio 1. Bracteae erectae quam folia vegetativa minores. 
Perianthium exertum, cca 975 x674 /mi, obcordatum, compressum, bialatum, in marginibus ± 
crenulatis, carina ventralis rotundata. 
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Fig. 2. Cololejeunea hinidumae Onraedt sp. nov. (No. 77.L.4260). 1. segment de tige feuillée, 
vue ventrale; 2. insertion des feuillcs sur la tige, vue dorsale; 3. lobules; 4. propagule disci- 
forme; 5 — 7. tissu foliaire apical, centrai, basai; 8. périanthe et bractées fémelles; 9. tissu 
apical du périanthe; 10. tissu basai du périanthe. (Segments de droite: 100 /li m) 

Sri Lanka: Galle district, Hiniduma, Kanneliya Forest Reserve, alt. 
150 m, le 19 aout 1977, coll. M. Onraedt No. 77.L.4266 (Holotypus in HI). 
Onraedt, isotypus in JE). 

Observations: Par ses feuilles chlorophylleuses fortement appliquées 
contro le substrat et bordées de cellnles hyalines, ses lobules comprimés et 
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triangulaires et ses périanthes aplatis, la nouvelle espèce appartieni au subgen. 
Pedinolejeunea Benedix. 

Elle diffère par ses lobules plans, ses cellules hyalines unisériées et sdii 
périanthe obcordé de Cololejeunea pianissima , espèce asiatique. Elle semble 
plus proche de Cololejeunea jonesii Pócs, espèce africaine, qui a également un 
lobule pian, triangulaire, une marge hyaline formée par des cellules unisériées, 
un périanthe subcordé et les mérophytes ventraux formés par deux séries de 
cellules. Mais chez C. jonesii la marge anticale du lobule n’est pas arqué, les 
cellules n’ont pas de trigones et d’épaissements intermédiaires, la papille 
hyaline est subapicale, non apicale sur le lobule, enfin, les propagules sont formés 
par 40—50 cellules. Toutes les dimensions de C. hinidumae sont plus grandes. 
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DIE NETTOPRODUKTION DER EÀUME 
EINES QUERCETUM PETRAEAE-CERRIS-WALDES 
AUF DER PROBEFLÀCHE VON SIKFÓKUT 
(NORD-UNGARN)* 

Von 

L. B. Papp 

LEHRSTUHL FttR BOTANIK DER LAJOS-KOSSUTH-UNIVERSITÀT DEBRECEN 
(Eingegangen: 15. November 1978) 


Vorliegende Arbeit teilt die Nettoproduktion der Baumarten Quercus petraea 
und Quercus cerris eines ungarischen Eichenwaldes mit. Die Jahresproduktion der 
Komponenten beider Arten (Laub, Aste und Zweige, Stamm, Wurzel) wurde durch 
wiederholte, iin Abstand von fiinf Jahren erfolgte Phytomassen Aufnahine und Jahres- 
ringanalyse bestimmt. Zur Berechnung des Trockengewichs der Bàume wurden Regres- 
sionen zwischen Gewicht und Gròsse (Komponentengewicht, Stammdurchinesser) ver- 
wendet. Neben den lebenden Komponenten wurde auch die Streu Produktion der ver- 
holzten Komponenten geschàtzt und die jàhrliche Stoffbilanz der Phytomasse berechnet. 

Anhand der durchgefuhrten Untersuchungen betragt die jàhrliche Nettoproduk¬ 
tion der beiden genannten Baumarten 10,784 t/ha Trockensubstanz. Diese Menge ent- 
hàlt auch die von Raupen vernichtete Laubinenge, die zwischen 1972 und 1976 bei 
Quercus petraea im Durchschnitt 1316,2 kg/ha, bei Quercus cerris dagegen 29,9 kg/ha 
jàhrlich betrug (24,6% bzw. 5,1% Raupenfrass). Den gròsseren Teil der jàhrlichen 
Nettoproduktion der Baumschicht, 71,4%, stellt den Mischungsverhàltnissen entspre- 
chend die Produktion von Quercus petraea (7703 kg/ha) dar. Der Gesamtproduktion 
von Quercus cerris kommt ein Anteil von 3080,8 kg/ha (28,6%) zu. Die Produktion der 
Baumschicht liegt bei 5,2 g/m 2 /Tag. 

53,5% (5765 kg/ha) der Nettoproduktion der Bàume ergeben sich aus der Laub- 
produktion. Von der Messbaren, mit dem Gewicht der Raupenschàden nicht korrigier- 
ten Laubmenge (4418,9 kg/ha) gelangten jàhrlich 84,2% (3722,8 kg/ha) in Form von 
Streu auf die Bodenoberflàche. 43,4% (4684 kg/ha) der Nettoproduktion werden von 
der jàhrlichen Gewichtszunahme der verholtzen Komponenten (Aste und Zweige, 
Stamm, Wurzel) gebildet, wàhrend die Menge von Frucht und Bliite 3,1% ausmacht. 
Die jàhrliche Produktion an toter Holzinasse (abfallende Zweige und zugrundegegangene 
Bàume) betràgt 1782 kg/ha, d. h. in den verholzten Komponenten der Bàume werden 
jàhrlich 2902 kg/ha organisches Material gespeichert. 

Aus den Untersuchungen geht hervor, dass der gròssere Teil (5839,6 kg/ha) der 
jàhrlichen Nettoproduktion auf die Bodenoberflàche zurùckgelangt gegenuber einer 
geringeren Menge (2902 kg/ha), die in den verholzten Teilen gespeichert wird. In die 
Jahresbilanz der Phytomasse wurde das Gewicht nicht einbezogen (696,1 kg/ha), das 
vor dem Laubfall vom griinen Laub teilweise in die verholzten Teile zurùckkehrt und 
teilweise auf die Bodenoberflàche gelangt. 


Einleitung 

Unsere Untersuchungen schliessen sich an die vom Lehrstuhl fiir Botanik der Lajos- 
Kossuth-Universitàt Debrecen im Jahre 1972 begonnenen òkosystemforschungen (Sikfokut- 
Project, Jakucs 1973) an. In der ersten Untersuchungsphase wurde die Phytomasse der 


* Sikfòkut-Project Nr. 45. 
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Baumschicht des Eichenwaldes aufgenommen (Papp, B. 1974), in der zweiten Phase die jàhr- 
liche Nettoproduktion der Bàume bzw. die jàhrliche Stoffbilanz der Baumschicht herechnet 
und liier initgeteilt. 

Der untersuchte Wald ist ein 65 — 70jàhriger klimazonaler Quercetum petraeaea-cerris - 
Wald, der sich ini siidwestlichen Teil des Biikk-Gehirges in der Nàhe der Stadt Eger in einer 
Hòhe von 300 m. ii. M. auf Braunerde befindet. Die Baumschicht wird von zwei Arten ini Ver- 
hàltnis 84,6% ( Quercus petraea) und 15,4% (Quercus cerris) gebildet. Die Baumzahl betragt 
816 Stiick/ha, die Deckung der Laubkronenschicht 80%. Eine ausfuhrlichere Beschreibung 
von Gebiet und Yegetation ist bei Jakucs 1973, Jakucs, Horvàth und Kàràsz 1975, Papp 
und Jakucs 1976 zu finden. 


Metlioden 

Eine Methode zur Schatzung der Produktion der oberirdischen verholzten Komponen- 
ten war die wiederholte Messung der Phytomasse. Dazu wurden 1972, dann 1977, also nach 
fiinf Jahren auf einer Flàche von 50 X 100 ni der 1 ha grossen Probeflàche der Stammumfang 
aller Bàume in einer Hòhe von 1,3 m iiber der Erdoberflàche gemessen. Aus den Stamm- 
umfàngen wurden die Stammdurchmesser herechnet. Unter Verwendung der ini Jahre 1972 
aufgestellten Regressionen zwischen dem Trockengewicht der Komponenten der Probebàume 
(Laub, Aste und Zweige, Stamm) und dem Stammdurchmesser (Papp, B. 1974) wurde das 
Trockengewicht der Komponenten aller Bàume der 0,5 ha grossen Flàche herechnet. Anschlies- 
send wurden die Ergebnisse auf 1 ha bezogen. Es soli bemerkt werden, dass fiir die Wurzeln 
solche Regressionen nicht lieriicksichtigt wurden; deren Gewicht/ha wurde deshalb sowie 1972, 
wie auch 1977 nach Sopp (1974) geschàtzt. Anhand des in beiden Untersuchungsjahren be- 
stiinniten Phytomassenunterschiede wurde der in den fiinf Bezugejahren erfolgte mittlere 
Zuwachs dieser Bàume geschàtzt. 

Zur Berechiiung der Jahresproduktion der oberirdischen verholzten Komponenten 
wurde auch eine andere oft benutzte Schàtzungsmethode, die sog. Jahresringanalyse ver- 
wendet. Dazu wurden Anfang September 1977 10 Exemplare von Quercus petraea und 5 
Exemplare von Quercus cerris rnit einem mittleren Stammdurchmesser in 1,3 m Hòhe mit 
einem Pressler-Baumbohrer entlang von vier Strahlen in vier Richtungen angebohrt und die 
Breite der letzten funf Jahresringe ini Mikroskop gemessen. Natiirlich wurde auch der aktuelle 
(1977) Stammdurchmesser der Probebàume gemessen. Aus der Breite der funf Jahresringe 
wurde der jàhrliche Zuwachs der Stammdurchmesser der Bàume bzw. der mittlere Stamm- 
durchmesser von vor funf Jahren herechnet, aus letzterem unter Verw endung der Regressionen 
zwischen Gewicht und Gròsse weiterhin das Trockengewicht der Komponenten von vor funf 


Tabelle 1 


Phytomasse von Quercus petraea und Quercus cerris 




Laub 

Aste und Zweige 



Holz 

Bast 

Gesamt 

Quercus petraea 

1972 

3,427 

(2,0%) 

30,971 

14,926 

45,897 

(26,5%) 


1977 

3,723 

34,022 

16,396 

50,418 

Quercus cerris 

1972 

0,825 

(1,9%) 

6,106 

3,586 

9,692 

(22,2%) 


1977 

1,006 

7,607 

4,467 

12,074 

Gesamt 

1972 

4,252 

(2,0%) 

37,077 

18,512 

55,589 

(25,6%) 


1977 

4,729 

41,629 

20,863 

62,492 
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Jahren. Die mittleren Jahreslauhproduktionen wurden einerseits aus (lem 1972 mittels Regres- 
sionen berechneten Laubgewicht, andererseits aus den zwischen 1972 und 1976 jàhrlich gemes- 
senen Laubproduktionsmengen berechnet. Dazu wurde das Verhaltnis des Laubstreugewichts 
des Jahres 1972 zu der Streuproduktion der spàteren Jahre Jahr fiir Jahr berechnet. Die auf 
diese Weise gewonnenen Verhiiltnisse wurden mit den 1972 gemessenen lebenden Laubgewich- 
ten rnultipliziert. Als Ergebnis erhielten wir die effektiv messbare Lauhproduktion der ein- 
zelnen Jahre. Aus der Mittelhildung der Laubproduktionen der fùnf Jahre sind die fiinf diese 
Jahre giiltigen mittleren Laubproduktionen ermittelt worden. 

Ausser den tatsàchlich messbaren Laubgewichten haben wir auch die durch das Gewicht 
des Raupenfrassen ergànzten, sog. rekonstruierten Laubproduktionen angegeben. Zu ibrer 
Berechnung (messbaren) Blattgewichte mit Ililfe der Raupenfrassprozente auf unversehrte 
Blattgewichte rekonstruiert. Die rekonstruierten Blattgewichte wurden aus dem Verhaltnis des 
Frasses berechnet: 


Verhaltnis des 


Frasses: 


rekonstruiertes messbares Blattgewicht 
rekonstruiertes Blattgewicht 


Nacli der Multiplikation der rekonstruierten Blattgewichte mit den Blattzahlen je nach Hek- 
taren die aus den messbaren Laubproduktionen und aus den messbaren mittleren Blatt- 
gewichten berechnet wurden — haben wir die rekonstruierten Laubproduktionen erhalten. 
Der Unterschied zwischen diesen letzteren und der messbaren Lauhproduktion ergab die von 
den Raupen konsumierten Laubmengen. 

Die Menge der Friichte (Eicheln -f- Becher) und Bliiten wurde aus den in die Streu- 
sammelkisten gefallenen Mengen bestimmt. Die Sammlung und Messung der fallenden Blùten 
und Friichte erfolgte in den Jahren 1973 1976 (s. Tóth. Papi», B. und Jakucs, Mskr.). 

Zur Feststellung der Streuproduktion der verholzten Komponenten (Aste und Zweige, 
Stamm, Wurzel) wurde einerseits die Menge an zugrundegegangen Bàumen (nodi stehende 
und umgesturzte), ziuu anderen die abgebrochenen dùrren Àsten geschàtzt. Zur Berechnung 
der Menge an jahrliche zugrundegegangenen Bàumen wurde 1972 und 1977 deren auf 1 ha 
entfallende Phytomasse geschàtzt. Aus dem Unterschied beider Pliytomassen wurde der jàhr- 
lichen Anteil der abgestorbenen Bàume an verholzten Komponenten berechnet. Zur Schàtzung 
der herunterfallenden toten Holzmasse wurden Anfang 1975 drei 10x10 m grosse Vierecke 
gesàubert und zweimal jahrlich die auf diese Flàche gefallenen Aste und Zweige gesammelt und 
gewogen. Die Ergebnisse wurden auf 1 ha bezogen und in Trockengewicht angegeben. Die 
Untersuchung wurde nach Chapman (1976) und Newbould (1970) durchgefùhrt. 


in den Jahren 1972 und 1977 (Trockengewicht t/ha) 


Staiiim 

Wurzel 

Gesamt 

Holz 

Bast 

Ge»antt 

Holz 

Baflt 

Gesanit 

92,389 

8,264 

100,652 

(58,0%) 

18,477 

4,971 

23,448 

(13,5%) 

173,424 

(100%) 

99,552 

8,904 

108,456 

20,031 

5,389 

25,420 

188,017 

24,606 

2,673 

27,280 

(62,4%) 

4,555 

1,361 

5,916 

(13,5%) 

43,713 

(100%) 

29,552 

3,211 

32,763 

5,524 

1,650 

7,174 

53,017 

116,995 

10,937 

127,932 

(58,9%) 

23,032 

6,332 

29,364 

(13,5%) 

217,137 

(100%) 

129,104 

12,115 

141,219 

25,555 

7,039 

32,594 

241,034 


8* 
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Ergebnisse 

Die Produktion der verholzten Komponenten 

Die bei der Feststellung der Phytomasse die Berechnungsgrundlage bildenden Daten 
von 1972 und 1977 werden in Tabelle 1 mitgeteilt. Zur Berechnung des Trockengewichts der 
Komponenten wurden in jedem Jahr die Regressionen der Tabelle 2 verwendet. Die nacli dieser 
Methode errechnete Produktion der Baumarten ist in Tabelle 3 enthalten. Anhand unserer 
Berechnungen betràgt die jàhrliche Gewichtszunahme der verholzten Komponenten beider 
Baumarten 4684 kg/ha (Trockengewicht). Ein grosser Teil davon ist in den oberirdischen Kom- 


Tabelle 2 

Regressionen zwischen Geivicht und Gròsse fiir verschiedene Komponenten von Quercus petraea 

und Quercus cerris 


Komponenten 


A* 

b 

r 

Sy 

cv% 

n 

Laub 

1 . 

-3,0000 

2,8150 

0,821 

0,048 

6,43 

10 

2. 

-3,0020 

2,8410 

0,734 

0,128 

7,06 

5 

Aste und Zweige 

1 . 

2. 

— 2,6370 

— 2,3218 

3,3906 

3,1315 

0,842 

0,952 

0,138 

0,056 

7,68 

2,87 

26 

8 

Starnili 

1 . 

— 1,2827 

2,6256 

0,951 

0,054 

2,52 

26 

2. 

1,1722 

2,6100 

0,945 

0,042 

1,78 

8 

Aste -f 

1 . 

—1,3306 

2,7898 

0,973 

0,042 

1,80 

26 

Zweige und Stamm 

2. 

—1,1983 

2,7312 

0,987 

0,037 

1,50 

8 

Laub -f- 

1 . 

— 1,3205 

2,7897 

0,974 

0,041 

1,75 

26 

Aste und Zweige -J- 
Stamm 

2. 

— 1,1895 

2,7300 

0,982 

0,029 

1,43 

8 


Jede Regression liegt in der Form log y = log a -J- b log x vor, wobeiy = Trockensubstanz 
der Komponenten (kg), x = Durchmesser in Brusthohe (cm) 

A* = log a und 6 Konstanten 

r = Korrelationskoeffizient 

Sy = rei. Fehler der Regressionsgerade 

CV% = Yariationskoeffizient 

n — Anzahl der Wiederholungen 


ponenten anzutreffen (4038 kg/ha), in den Wurzeln dagegen betràgt der jàhrliche Zuwachs 
insgesamt 646 kg/ha. Die Gesamtjahresproduktion der verholzten Anteile macht lediglich 
2,1% der Phytomasse der verholzten Komponenten aus. Ein grosser Teil der Gesamtproduk- 
tion der verholzten Komponenten wird natiirlich vom Starnai (56,7%). der kleinere Teil dagegen 
von der in den Zweigen (29,5%) bzw. Wurzeln (13,8%) akkumulierten Stoffinenge gebildet. 

Der Anteil der verholzten Pflanzenteile beider Baumarten an der Gesamtproduktion 
weicht von deren Anteil an der Phytomasse ab. Die Produktion der verholzten Teile von Quercus 
cerris macht 39% der Holzproduktion beider Arten aus, deren Phytomasse stellt aber nur 21% 
der gesamten Phytomasse dar. Das ergibt sich einerseits daraus, dass der mittlere Stainmdurch- 
messer der Quercus cerrts-Exeinplare wesentlich grosser und auch der Stamindurchmesser- 
zuwachs hòher ist (s. Tabelle 4). Dazu kommt, dass im Laufe von fiinf Jahren 26 Excmplare 
von Quercus petraea vertrocknet sind. deren Gewicht selbstverstàndlich nicht in die lebende 
Phytomasse einbezogen wurde, wàhrend in diesem Zeitraum kein einziges Zerreichenexemplar 
vertrocknete. 
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Tabelle 3 

Miniere Nettoproduktion der Baumarten Quercus petraea und Quercus cerris (Trockengewicht kg/ha) 

Jahr zwischen 1972 und 1977 

1. Angabe: mit Raupenfrase nicht korrigiertes Laubgewicht; 2. Angabe: korrigiertes Laubgewicht. 
Die Angaben in Klammern deuteri das Ausmass des Ausmass des Raupenfrasses an. 



Laub 

Aste und 
Zweige 

Stamm 

Wurzel 

Gesamt 

Frucht 

Biute 

Quercus petraea 1. 

2. 

3498,6 

4814,8 

(1316,2) 

904,2 

1560,8 

394,4 

6 386,8 

7 703,0 


28,8 

Quercus cerris 1. 

2. 

920,3 

950,2 

(29,9) 

476,4 

1096,6 

251,6 

3 050,9 

3 080,8 

296,9 

9,1 

Gesamt 1 . 

2. 

4418,9 

5765,0 

(1346,1) 

1380,6 

2657,4 

646,0 

9 437,7 

10 783,8 

296,9 

37,9 


Wie oben bereits erwàhnt, wurde zur Schàtzung der Produktion der 
Bàume auch (‘ine andere Metbode, die sog. Jahresringanalyse benutzt. Nach 
diesen Messungen erhòhte sich der Stanimdurchmesser von Quercus petraea in 
Brusthohe (1,3 in) in fiinf Jahren uni jàhrlich 1,867 inni. Mehr also doppelt so 
hoch ist dagegen die mittlere Stammzunahme (1,036 mm/Jahr) bei Quercus 
cerris (s. Tabelle 4, Abbildung 1). 

Grosse Abweichungen waren ini Hinblick auf die mittleren Jahresring- 
breiten unter den untersuchten 10, bzw. 5 Probebàumen festzustellen. Bei 
Quercus petraea betràgt die aus fiinf Jahresringem berechnete mittlere Jahres- 
ringbreite 1.867 inni, die Streuung der Daten (s) = 0,541, der Variationskoef- 
fizient (CV%) = 29,2. Die gleichen Werte liegen bei Quercus cerris bei s = 
= 4,036 di 0,940 und CV% = 25,3. Wesentlich stàrker ist die Abweichung der 
Jahresringbreiten von diesen Werten in den einzelnen Jahren. Bei Quercus 
petraea betriigt die Streuung (s) = 1,867 i 0,676 mm/Jahr (CV% = 36,2), bei 
Quercus cerris 4,035 ± 1,778 (CV% = 44,1). Die jahrliche Stammdurchmesser- 
zunahme zeigte in den untersuchten fiinf Jahren Àhnlichkeit mit der jàhrlichen 
Verànderung der Laubstreumenge. Àhnlich wie die Laubstreumenge war die 
Stammdurchmesserzunahme im Jahre 1974 ani niedrigsten (vgl.TÓTii, B. Papp 
und Jakucs Mskr.). 

Im Yergleich zur mit Hilfe wiederholter Aufnahmen geschàtzten Phyto- 
massenproduktion ist die anhand der Jahresringanalyse geschàtzte Phytornasse 
bzw. die daraus berechnete Produktion hoher. Bei Quercus petraea betriigt die- 
ser Produktionsunterschied 8%. Wesentlich hoher war die Abweichung bei 
Quercus cerris. Die nach Jahresringen berechnete Produktion iibersteigt bei 
dieser Art die mit wiederholter Durchmessermessung erhaltenen Produk- 
tionswerte. 
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Abb. 1. Jahresringe von Quercus cerris (Qc) und Quercus petraea (Qp) 


Laubproduktion 

Die mittlere Jahreslaubproduktion der zwei Baumarten (1972—1976) 
macht 4418,9 kg/ha aus. Diese Menge ist die effektiv messbare, d. h. durch die 
von den Phytophagen konsumierten Menge nicht ergànzte Laubproduktion 
(in weiteren messbare Laubproduktion). Den gròssten Teil der Laubproduktion 
— 79,8% — gibt, den Mischungsverhàltnissen der zwei Arten entsprechend, das 
Laubgewicht von Quercus petraea (s. Tabelle 3). 

Wàhrend der fiinf Jahre zeigte sich in den messbaren Laubproduktionen 
ein grosser Unterschied. Die Menge der Laubproduktion bewegte sich in Falle 
von Quercus petraea zwischen 3217,6 und 3778 kg/ha, die Streuung der Laub- 
gewichte (s) zeigte bei dieser Art 3498,6 di 238,6 kg/ha (CV% = 18,4). Die 
messbare Laubproduktion von Quercus cerris bewegte sich in dieser Fùnfjahr- 
periode zwischen 825 und 1114,9 kg/ha (s = 920,3 ± 169,1 kg/ha, CV% = 
= 18,4) (Tabelle 5). 
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Tabelle 4 


Jàhrlicher nach Jahresringanalyse berechneter Stammdurchmesserzuicachs (in mm) von Quercus petraea und Quercus cerris zuischen 1973 und 1977 

(In Klammern wurden die aktuellen Jahresringbreiten angegeben.) 



1977 

!_ 1 

1976 

1975 

1974 

1973 

Gesamt 

Mittel mm/Jahr 

Quercus petraea mm/Jahr 
cm 

2,492 

(21,66) 

2,024 

(21,41) 

2,498 

(21,21) 

1,072 

(20,96) 

1,248 

(20,85) 

9,334 

1,867 ± 0,676 

Quercus cerris mm/Jahr 
cm 

6,533 

(24,03) 

3,879 

(23,38) 

4,704 

(22,99) 

1,689 

(22,52) 

3,375 

(22,35) 

20,180 

4,036 ± 1,778 


Tabelle 5 

Laubproduktion der Baumarten Quercus petraea und Quercus cerris zu ischen 1972 und 1976 

(Trockengeicicht in kg/ha/Jahr) 


Jahr 


Messbares Blattge- 

rekonstruiertes Blatt- 

Raupenfrass*** Laubstreu, **** 

% kg/ha/Jahr 

messbare Laubpro¬ 

rekonstrierte Laub¬ 

wicht* 

gewicht** 

duktion, 

produktion 

g/Blatt 

g Blatt 

kg/ha/Jahr 

kg ha /Jahr 


durch Raupenfrass 
verlorengegangenes 
Laubgewicht, 
kg/ha/Jahr 


Quercus petraea 


1972 

0,0899 

0,1487 

40,0 

2787,4 

3427,0 

5712,9 

1973 

0,1713 

0,2001 

14,4 

2731,1 

3357,8 

3922,3 

1974 

0,1690 

0,2031 

18,8 

2617,2 

3217,6 

3866,8 

1975 

0,1054 

0,1836 

42,6 

3075,5 

3778,4 

6582,1 

1976 

0,1614 

0,1735 

7,0 

3019,1 

3711,8 

3990,0 

Mittel 

0,1393 

0,1818 

24,6 

2845,7 ± 194,1 

3498,6 ± 238,6 

4814,8 ± 1255,5 


Quercus cerris 


1972 

0,1617 

0,1702 

5,0 

786,2 

825,0 

868,4 

1973 

0,1163 

0,1187 

2,0 

685,0 

718,8 

733,6 

1974 

0,1707 

0,1760 

3,0 

826,9 

867,7 

894,6 

1975 

0,1422 

0,1497 

5,0 

1062,6 

1114,9 

1173,8 

1976 

0,1617 

0,1625 

0,5 

1024,6 

1075,2 

1080,5 

Mittel 

0,1505 

0,1554 

3,1 

877,1 

920,3 ± 161,1 

950,2 + 169,1 


2285,9 

564,5 

649.2 
28 3,5 

278.3 

1316,2 


43.4 

14.8 

26.9 

58.8 
5,3 

29.9 


* Gerechnet anhand der Daten von Papp, B. (1974), Viragh (Mskr.), Antal (1978) ** Daten von Tóth, Papp. B. und Jakucs (Mskr.) 

*** Daten von Varca und Lakatos (Mskr.) **** Daten von Tóth, Papp. B. und Jakucs (Mskr.) 
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Ausser den effektiv messbaren Laubproduktionen haben wir auch die durch die von 
den Phytophagen konsumierten Laubmengen ergànzten, sog. rekonstrierten Laubproduktionen 
berechnet. Das Jahresmittel von fiinf Jahren der auf diese Weise ergànzten, rekonstruierten 
Laubproduktion betrug 5765 kg/ha (Quercus petraea 4814,8 kg/ha, Quercus cerris 950,2 kg/ha) 
(Tabelle 5). Den Anderungen der Raupenprozente entsprechend sind auch die Unterschiede 
zwischen den korrigierten, rekonstruirten Laubgewichten der einzelnen Jahre gross. Die re- 
konstruierte Laubproduktion von Quercus petraea bewegte sich wàhrend der fiinf Jahre zwischen 
3866 und 6582 kg/ha; die Streuung der Daten war 4814,8 di 1255,5 kg/ha (CV% = 26,1). 
Daraus ist ersichtlich. dass der Unterschied zwischen den Werten der einzelnen Jahre wesentlich 
grdsser ist, als ini Falle der messbaren Laubgewichte. Wesentlich kleiner sind dagegen die Ab- 
weichungen in den rekonstruierten Laubgewichten der anderen Art (Quercus cerris) (Tabelle 5). 

Die von den laubkonsumierenden Phytophagen jàhrlich vernichtete Menge war durcli- 
schnittlich 1346,1 kg/ha (Tabelle 3). Der Tabelle 5 ist zu entnehmen, dass zwischen den zwei 
Arten ein wesentlicher Unterschied besteht in Hinsicht auf das Mass des Raupenfrasses, Im 
Falle von Quercus petraea betrug der auf fiinf Jahre berechnete durchschnittliche Raupenfrass 
24,6 Gewichtsprozent, der eine Laubmenge von 1316,2 kg/ha bedeutet. 

Bedeutend kleiner ist das Mass des Raupenfrassen bei der Art Quercus cerris (5%), 
Grosse Unterschiede sind zu beobachten in den Raupenfrassprozenten der verschiedenen Jahre 
bei Quercus petraea (zwischen 7 und 40%), und demnach auch in der konsumierten Laubmenge 
(zwischen 278,3 und 2803,5 kg/ha). 


Streuproduktion der verholzten Komponenten 

Wie bereits erwàhnt wurde, besteht die Streuproduktion der verholzten Komponenten 
einerseits aus der Menge der jàhrlich zugrundegegangenen Bàume, anderseits dagegen aus der 
Menge der abfallenden toten Zweige. Tabelle 6 stellt die Jahresmenge der verholzten Kompo¬ 
nenten der abgestorbenen Bàume dar, die eigentlich der Unterschied zwischen den im Jahre 
1972 und 1977 gemessenen toten Phytomassen ist. 


Tabelle 6 


Phytomass (kg/ha Trockengeivicht) und Streuproduktion (kg/ha/Jahr) der verholzten Komponenten 
von abgestorbenen Quercus petraea-Bdumeti 




Aste und Zweige 

Stamm 

Wurzel 

Gesamt 

Phytomasse kg/ha 

1972 

370,1 

1031,7 

224,3 

1626,2 


1977 

1091,7 

2991,1 

653,2 

4736,0 

Tote Holzmasse, kg/ha/Jahr 






Abgestorbene Bàume 
Abfallende Aste und Zweige 


144,3 

1160,0 

391,3 

85,8 

622,0 

1160,0 

1782,0 


Anhand unserer Untersuchungen sind im fiinfjàhrigen Zeitraum zwischen 
1972 und 1977 insgesamt 26 Quercus petraea Exemplare/ha vertrocknet. Wàh- 
rend dieser Zeit vertrocknete kein einziges Quercus cerris-Exemplar auf der 
1 ha grossen Flàche. Dementsprechend vertrockneten jàhrlich im Mittel 5 
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Exemplare der Art Quercus petraea. Die Phytomasse der jàhrlich abgestorbe- 
nen Bàume (stehende und urngestùrzte) betràgt so nach unseren Berechnungen 
622 kg/ha Trockensubstanz (Tabelle 6). Im Mittel dreier Jahre (1975—1977) 
betrug die Menge an jàhrlich abgefallenen Asten und Zweigen 1160 kg/ha 
(Tabelle 6). Durch Ergànzung der Trockensubstanz der zugrundegegangenen 
(h/ercus-pefraea-Exemplare mit diesen Werten ergali sich cine jàhrliche Pro- 
duktion an totem Material verholzter Komponenten von 1782 kg/ha (Trocken¬ 
substanz). Die Untersuchungen erstreckten sicb nicht auf die Produktion der 
Wurzeln von lebenden Bàumen. 


Die Jahresbilanz der Phytomasse 

Ein Teil der im Laute Photosynthese jàhrlich gehildeten organischen Substanz wird in 
den verliolzten Teilen der lebenden Bàume eine gewisse Zeit lang gespeichert, ein anderer Teil 
dagegen stirbt jàhrlich ab und gelangt in Form von Laubstreu Fruclit und Biute auf die Bo- 
denoberflàche. Nach kiirzerer oder làngerer Zeit gelangt aucli ein grosser Teil der in den ver- 
holzten Komponenten akkumulierten Stoffmenge auf den Boden. In der Jahresbilanz der 
Phytomasse wurde desinili) die in die Streu gelangende Menge von der in den verholzten Teilen 
akkumulierten unterschieden. 

Nacli unseren Messungen betràgt die Jahresnettoproduktion der gesam- 
ten Baumschicht (Laub -f- verholzte Teile) 10 783,8 kg/ha (Tabelle 3). Diese 
Jahresproduktion an organischer Substanz maclit 1977 4,5% der gesamten 
lebenden Phytomasse der Bàume aus (vgl. B. Papp 1974). Anhand obiger 
Gesamtjiroduktion betràgt die Nettoproduktivitàt der Bàume 5,2 g/m 2 /Tag. 
Die Lànge der Vegetationsperiode kann im Mittel der ftinf Jahre mit 207 Tagen 
angegeben werden (Jakucs Mskr.). Diese Werte entsprechen bzw. liegen etwas 
unter den von verschiedenen Autoren (Lietii 1962, 1975; Westlake 1963; 
Ovington 1965; Rodin und Basilevich 1968; Précsényi 1971; Biskupsky 
1975) fur laubabwerfende Wàlder oder Eichenwàlder der gemàssigten Zone 
angegebenen mittleren Werten. 

Den gròsseren Teil der Gesamtproduktion der Bàume, 53,5%, — auch 
das Gewicht des Raupenfrasses miteingerechnet — stellt die jàhrliche Laub- 
produktion, 43,4% dagegen die jàhrliche Gewichtszunahme der verholzten 
Komponenten 3,1% hingegen die Frucht- und Blùtenkomponenten dar. Ein 
grosser Teil (84,2) der messbaren, mit Raupenfrassschaden nicht korrigierten 
mittleren Laubmenge (4418.9 kg/ha) gelangt in Form von Blattstreu auf die 
Bodenoberflàehe. Nach Messungen von TÓtii, B. Papp und Jakucs (Mskr.) 
betrug nàmlich die Laubstreu der Bàume im Mittel von fiinf Jahren 3722,8 
kg/ha Trockensubstanz. Die Gewichtsabnahme der Blattstreu ini Vergleich zu 
den griinen Blàtter — 15,8% (696 kg/ha) — ergibt sich wohl in erster Linie 
aus einer Substanzriickwanderung aus den Blàttern in die verholzten Tcile. 
Ein damit ubereinstimmender Prozentwert zur Gewichtsabnahme wird auch 
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von Bray und Gorham (1964) und Burrows (1972) mitgeteilt. Bei der Ge- 
wichtsabnahme spielen selbstverstàndlich auch noch andere Faktoren eine 
Bolle wie z. B. die auswaschende Wirkung gròsserer Herbstniederschlàge (s. 
SzabÓ, Mskr.) oder der bereits an den Bàumen einsetzende Abbau. Die Ursache 
der Gewichtsabnahme wurde nicht untersucht. 

Wie oberi bereits erwàhnt, macht die jàhrliche Gewichtszunahme der 
verholzten Komponenten beider Arten 4683,9 kg/ha aus (Tabelle 3). Die jàhr¬ 
liche Streuproduktion der gleichen Komponenten (abgefallene diirre Aste und 
Zweige + abgestorbene Bàume) betrug im Mittel 1782 kg/ha, was 38% der 
Produktion an verholzten Komponenten beider Arten ausmacht. Nach Abzug 
des toten Materials der verholzten Komponenten liegt die jàhrlich in diesen 
gespeicherte Menge an organischer Substanz bei 2902 kg/ha. Aufgrund unserer 
Untersuchungen kann festgestellt werden, dass die Phytomasse des ungefàhr 
70jàhiigen Waldes des Forschungsgebietes noch immer zunimmt, d. h. der 
Wald befindet sich in der Wachstumsphase. 

Nach unseren Berechnungen belàuft sich die in die Streuschicht gelan- 
gende Stoffmenge (Laub abgestorbene verholzte Komponenten -f- Frucht 
und Biute) 5839,6 auf 5839,6 kg/ha. In diesem Wert ist die vermutlich hohe 
Stoffmenge nicht enthalten, die hauptsàchlich mit den Ausscheidungen phyto- 
phager Organismen im Laufe des Jahres wieder auf den Waldboden zurùck- 
kehrt. 

Ein Vergleich der akkumulierten (2902 kg) und in die Streuschicht ge- 
langenden (5839,6 kg) Mengen zeigt, dass mehr als die Hàlfte (54%) der orga- 
nischen Jahresgesamtproduktion in Form abgestorbener Tede jàhrlich auf die 
Bodenoberflàche zurùckgelangt. Es ist wiederholt zu bemerken, dass in der 
obigen Stoffbilanz jene Stoffmenge nicht enthalten ist (696,1 kg/ha), die den 
Unterschied zwischen dem bereits auf dem Baum befindlichen Laubgewicht 
und der auf den Boden gefallenen Streumenge bedeutet. Diese Stoffmenge wird 
vermutlich sowohl die in den verholzten Teilen akkumulierte Menge (wegen 
der Riickwanderung aus den Blàttern in die verholzten Teile) als auch die auf 
die Bodenoberflàche gelangende Menge (Auswaschung im Herbst, an den Bàu¬ 
men einsetzender Abbau) modifizieren. 
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A new version of association-analysis is presented. The division pararneter is 
defined by ineans of information theory, thè divisive species is that which has thè 
maximum sum of mutuai information with all thè other species. Application of thè 
method is illustrated by an example. The resulting hierarchy is compared with a pre- 
viously published one obtained with an agglomerative method and with thè result of 
principal component analysis. Joint application of association-analysis with several 
different numerical methods is proposed. 


I. Introduction 


1.1. Association-analysis (AA) has been one of thè most widely used classification 
methods of plant ecology in thè last two decades. The first version of AA was thè technique 
of Goodall (1953) modified by Williams and Lambert (1959. 1960), whose method may be 
regarded as thè most typical monothetic divisive strategy. The set of vegetation samples is 
subdivided in each cycle of thè analysis according to thè presence and absence of a single 
species (key- or divisive species). Main problems of thè different A A algorithms are thè criterion 
for selection of thè divisive species and thè definition of a measure for stopping further sub- 
divisions(“stopping rule”). The division pararneter of Williams and Lambert was defined by 


max 



( 1 . 1 . 1 .) 


i.e. thè divisive species was that which had thè maximum sum of y 2 values calculated with all 
thè other species. A subset of samples were considered homogeneous and its division was 
ahandoned if thè maximum value of y 2 between any two species was less than a fixed value. 
Other but similar definitions for division pararneter and stopping rule are listed by Lance and 
Williams (1965). 

1.2. Since thè use of y 2 has many disadvantages. Lance and Williams (1968) modified 
their procedure on thè basis of information theory. Following Siiannon (1948), they defined 
thè “information content” of thè set E of m entities (e.g. vegetation samples) described by n 
binary attributes (e.g. species) as 

I(E) = nm log m — 2J (h { log k i + (m — k t ) log (m — k t )) (1.2.1.) 

i 


where A t - is thè number of entities possessing thè ith attribute. The set of entities is divided 
into two subsets E Y and E 2 according to thè presence and absence of each attribute, thè reduc- 
tion of information content (“information fall”) is calculated in each case using thè relation 

àt(E v E,, E) = 1(E) - /(E,) - 1(E 2 ) (1.2.2.) 

and that division is perfonncd for which Zi/ is maximum. The authors sugpcsted that 2/1/ 
could he used as stopping rule instead of y 2 , but this definition may be strongly criticized (cf. 
CORMACK 1971). 
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1.3. More recently numerous authors cast doubt on thè ecological reliability of group- 
ings obtained with A A. The major criticism is that thè resulting hierarchy of vegetation samples 
is not necessarily an optimal classification because of thè monothetic and divisive properties 
of thè algorithm (Coetzee and Werger 1975). It is easy to see, however, that there is no 
perfect nuinerical method which supersede all thè others in every respect. Consequently, we 
do not know a priori that method whose result can he regarded as an “ecologically optimal” 
classification. Thus absolute disregard of AA would be an unwarranted and thoughtless step 
in spite of its obvious disadvantages. Joint application of AA with several different agglomer- 
ative methods and ordination procedures seems to be a more reasonable way in vegeta¬ 
tion survey. 

1.4. In thè present paper I give a version of AA hased on thè mutuai information 
measures between attributes. A new definition of division parameter is presented but thè 
question of stopping rule will remain opened. The method, with respect to its result, is probably 
closely related to that of Lance and Williams (1968) and comparison of them requires further 
investigations. 


II. A new version of associatimi-analysis 


ILI. As mentioned above thè centrai question of A A is thè way of select- 
ing thè divisive species. If information theoretical definitions are used we 
obtain a self-explanatory variant of division parameter. In each cycle of thè 
analysis we obviously have to search for that species which contains thè highest 
information about thè remaining species. This one is that which has thè maxi¬ 
mum sum of mutuai information values calculated with thè others. The mutuai 
information between species s • and s k can be calculated using thè parameters 
of thè well-known 2x2 contingency table as 

ml(sj ; S/ { ) = m log m a log a b log b -\- c log c -j- d log d — 


- {a + c) log (a + c) — (6 d) log (6 + d) — (II.1.1.) 


-(« + *) lo g (a + b) — (c + d) log (c + d) 


where m — a-\-b-\-c-\-d (cf. Kullback 1959). Then thè division param 
eter is 


max 



(II.1.2.) 


The set or subset of samples is subdivided according to thè selected species. 
The analysis, with a few exceptions, can be carried out as far as that every 
cluster contains only one sample. If thè maximum sum of mutuai information 
values appears at more than one species we have to examine their distribu- 
tions. If these are sanie or symmetric we can regard every species in question 
as divisive one. Supposing that thè distributions are different and asymmetric 
thè subset can not be subdivided further (automatic stopping rule). It is 
advisable, however, to stop thè analysis at an arbitrary group size since thè 
relationships at lower hierarchic levels are usually out of interest. 

Since thè measure II. 1.2. decreases monotonically, reversals are entirely 
absent from thè dendrogram. 
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II. 2. Computer program ASSINF lias been written in FORTRAN IV 
language for thè analysis of vegetation samples. The program accepts binary 
data, prints out thè results of each subdivision and gives thè dendrogram on 
thè printer. This program is available frorn thè author on request. 


III. Application of AA and its comparison with other nunierical niethods 

III.1. The new version of A A was applied to thè study of a rocky grassland community 
named Seslerietum sadlerianae from Hungary. 33 sampling units of 4 X 4 m size from 7 stands 
were involved in thè analysis 



stand 

quadrat No. 

I. 

Sashegy, Buda Hills 

1-5. 

II. 

Hunyadorom, Buda Hills 

6 9. 

III. 

Tiindérszikla, Buda Hills 

10-14. 

I\. 

Hàrmashatarhegy, Buda Hills 

cc 

1 

un 

V. 

Nagykevély, Pilis Hills 

19-23. 

VI. 

Pilisteto, Pilis Hills 

24-28. 

VII. 

Naszaly Hill 

29-33. 


Matrix of thè prcsence — absence data and a map illustrating thè geographic localization of tlie 
stands can he found in a previous publication (Podani, 1978). Dendrogram of thè quadrats is 
shown in Fig. 1. 



Fig. 1. Hierarchy for quadrats obtained with thè new version of association-analysis 
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The quadrats listed above were formerly subjected to an agglomerative classification 
(centroid sorting algorithm using thè weighted dissimilarity index, see Podani 1978 for detailed 
description of thè method and for thè resulting dendrograin). 

Pearson product-moment correlations between quadrats were also computed. The corre- 
lation matrix was analyzed by principal component analysis (see Dixon 1964). For our purposes 
it is sufficient to examine only thè first two components which account for a total of 46% of 
thè variance in thè data. The component scores are plotted on thè scatter diagram of Fig. 2. 

III.2. We can see at a glance on Fig. 1. that thè quadrats are clustered according to thè 
stands with thè only exception of quadrat 12. First it seeins to be a typical case of fc,, misclassi- 
fication” caused by thè absence of Heliantheinum canum from quadrat 12 by chance. This 
quadrat, however, has got dose to stands IV and VI in thè liierarchy obtained with thè centroid 
sorting method as well so that thè possibility of inisclassification is surely out of question. This 
is strengthened by thè fact that according to thè first two components quadrat 12 is nearest 
to these stands ainong thè quadrats of thè rest. 

There are some other remarkable agreements between thè results. For example, stands 
II — III and I V, respectively, are closely related in every case. Good agreement between 
AA and PCA can be illustrated by indicating thè first four divisions on thè scatter diagram 

(Fig. 2). 

The only essential difference between thè classifications appears at thè highest hierarchic 
level. A A produced two main groups of alinosi equal size according to thè presence and absence 
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Fig. 2. Principal components ordination of quadrats. Dotted lines indicate tlie subsequent 

divisions by association-analysis 
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of Helianthemum canum. In thè hierarchy obtained vvith centroid sorting method stands IV 
and VI (with quadrat 12) are dose to each other as well but they are more similar to thè group 
of stands I, II, III and V than to thè stand of Naszaly. 

III.3. Finally, we can draw thè following conclusions from thè results: 

(i) There are two extreme types within thè community studied. These are 
represented by thè stand of Naszaly and, on thè other hand, by thè 
stands of Sashegy, Hunyadorom, Tiindérszikla and Nagykevély. The re- 
maining stands can be considered as transitions hetween thè extreme 
types. 

(ii) According to thè classifications and ordination, we bave thè following 
order of thè stands: 

I and V—II—III—IV—VI—VII 

(iii) Results can be explained satisfactorily on ecological, floristical and geo- 
graphical basis. Stand VII is thè only one which is grown on limestone, 
all thè others are on dolomite rocks. This stand is nearest to thè Northern 
Range of medium height therefore it contains 17 species which are absent 
from thè other stands. Separation of IV and VI from thè rest may be 
explained by thè absence of numerous frequent species (e.g. Festuca pal- 
lens , Seseli leucospermum , Helianthemum canum , Silene otites , Linuni tenui - 
foli-uni , Fumana procumbens , Scorzonera austriaca , etc.) characterizing thè 
vegetation of dolomite rocks in generai. 

(iv) Different numerical methods gave rather similar and, for this reason, 
well-interpretable results. Shortcomings of each method can be reduced 
by thè joint application of them and thè comparative evaluation of thè 
results. Cases of misclassification by A A, for example, should be treated 
with caution. 
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NICHE STUDIES ON SOME PLANT SPECIES 
OF A GRASSLAND COMMUNITY. Y 

THE POSITION OF THE SPECIES IN THE THREE-DIMENSIONAL NICHE SPACE* 

By 

I. Précsényi*, G. Fekete, E. Molnàr, E. IVIelkó and K. Viragh 

• HOTANICAL DEPARTMENT OF THE L. KOSSUTH UNIVERSITY, DEBRECEN 
RESEARCH INST1TUTE FOR BOTANY, HUNGARIAN ACADKM Y OF SCIENCES, \ 4CRÀT6T 

(Received November 1, 1978) 


The niche width and overlap conditions of nine specie» of a sandy meadow are 
dealt with in thè study according to thè soil moisture content, thè root deptli, and as a 
third axis thè coverage of thè dominant species ( Festuca vaginala), The niche width is thè 
greatest on thè third axis in Carex stenophylla and thè smallest ori that of Centaurea 
arenaria. The average overlap values on this axis are similari on thè basis of this, bardly 
any separation can be detected. The position of thè species niche centrum in thè 
3-dimensional niche space was also studied by means of thè Euclidean distances and 
cluster analysis. Two species, that is, Medicago minima and Thymus sp. forni a cluster 
in each of thè combinations of thè 3 axes; it seems that in resource utilizatimi thè two 
species overlap. 


Introductioii 


The results of thè two-dimensioiial niche investigations of thè nine species of thè sandy 
meadow have been presented in three previous studies (Fekete et al. 1976; Précsényi et 
al. 1977a, b). 

As a third dimension thè coverage of thè dominant species. Festuca vaginata , was taken 
into consideration. It was supposed that thè coverage of thè dominant species influences thè 
frequency of thè species, and that thè frequency of even Festuca itself is not identical in each 
of thè percentage values of coverage. 

In thè present study we first deal with thè niche cliaracteristics occurring on thè third 
axis (coverage percentages), then — using thè data of thè autumn sampling» (September 1976), 
which had already been published previously, discuss thè position of thè species in thè 
three-dimensional niche. 


Material and Metliod 


The coverage of Festuca vaginala was estimated with regard to that occurring in thè 
previously described 100 samples of 50x50 cm 2 obtained from thè sandy meadow of Tece 
(Vàcratót) in 1976 (VI. 29, VII. 6, and Vili. 31), and thè species occurring in thè square areas 
were registered. The estimation of thè coverage was carried out with a 5% accuracy (Table 1). 

Of thè niche cliaracteristics, thè LEViNS-type B, and a 12 or a 21 (Levins 1968) as well as 
Horn’s index were used (Horn 1966). 


* Tece studies Ne 12. 


9 * 
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Table 1 


Species frequency related to thè coverage percentage of Festuca vaginata 


Category coverage, % 

I. 

0 19 

il. 

20 39 

in. 

40 59 

IV. 

60-79 

00 

o 

1 * 

Total 

Festuca 

10 

46 

26 

14 

4 

100 

Medicago 

7 

32 

21 

13 

2 

75 

Thymus 

6 

41 

22 

12 

4 

85 

Euphorbia 

4 

21 

13 

7 

1 

46 

Carex 

6 

29 

19 

9 

4 

67 

Fumana 

5 

15 

6 

3 

0 

29 

Equisetum 

1 

6 

7 

6 

0 

20 

Cynodon 

3 

27 

12 

6 

1 

49 

Centaurea 

1 

11 

3 

1 

0 

16 

Total 

43 

228 

129 

71 

16 

487 


Results 


Niche width 


On this axis thè niche width is thè greatest in Carex , and it is thè smallest in Centaurea 
(Table 2, main diagonal). Niche width of Medicago is dose to that of Carex. Also nearly 
identical is thè niche width of Equisetum and of Festuca. 


Table 2 


Community matrix 


Festuca 

Medicago 

Thymus 

Euphorbia 

Carex 

Fumana 

Equisetum 

Cynodon 

Centaurea 

Festuca 

3.2216 

0.9785 

1.0241 

1.0127 

0.9761 

1.0420 

0.8892 

1.0993 

1.2242 

Medicago 

1.0127 

3.3343 

1.0356 

1.0303 

0.9913 

1.0425 

0.9425 

1.1042 

1.2087 

Thymus 

0.9728 

0.9504 

3.0601 

0.9854 

0.9495 

1.0093 

0.8604 

1.0764 

1.2038 

Euphorbia 

0.9840 

0.9672 

1.0079 

3.1302 

0.9618 

0.9275 

0.8948 

1.0804 

1.1951 

Carex 

1.0188 

0.9997 

1.0433 

1.0332 

3.3625 

0.8891 

0.9209 

1.1133 

1.2265 

Fumana 

0.9221 

0.8913 

0.9403 

1.0184 

1.0487 

2.8508 

0.7619 

1.0232 

1.1735 

Equisetum 

0.9049 

0.9268 

0.9219 

0.9373 

0.8980 

0.8762 

3.2787 

0.7598 

0.9631 

Cynodon 

0.8915 

0.8652 

0.9190 

0.9018 

0.8650 

0.9377 

0.9535 

2.6126 

1.1337 

Centaurea 

0.7370 

0.7030 

0.7629 

0.7404 

0.7074 

0.7983 

0.5697 

0.8460 

1.9394 
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Niche overlap 

The Horn index showed high values in each of thè species (Table 3). If we accept thè 
average overlap values as thè index of niche separation, than hardly any separation can he 
stated. The difference between thè two extreme values: 0.0505 (Tahle 4). The autumn root 
depth and soil moisture content showed much greater differences. 


Tahle 3 


Niche overlap values 
(Horn index) 



Medicaio 

Thymus 

Euphorbia 

Carex 

Fumana 

Equisetum 

Cynodon 

Centaurea 

Festuca 

0.9970 

0.9978 

0.9973 

0.9977 

0.9737 

0.9473 

0.9912 

0.9590 

Medie ago 


0.9941 

0.9989 

0.9935 

0.9684 

0.9650 

0.9877 

0.9479 

Thymus 



0.9954 

0.9972 

0.9617 

0.9448 

0.9938 

0.9606 

Euphorbia 




0.9930 

0.9710 

0.9565 

0.9930 

0.9155 

Carex 





0.9605 

0.9412 

0.9847 

0.9440 

Fumana 






0.9045 

0.9685 

0.9695 

Equisetum 







0.9321 

0.8654 

Cynodon 








0.9784 


Table 4 

Average overlap values of thè species 
(Horn index) 


Species 

Average 

Festuca 

0.9826 

Medicago 

0.9816 

Thymus 

0.9807 

Euphorbia 

0.9826 

Carex 

0.9765 

Fumana 

0.9597 

Equisetum 

0.9321 

Cynodon 

0.9787 

Centaurea 

0.9475 


Community matrix 

On thè basis of thè community matrix (Tables 2 and 5), thè community effect is thè 
highest on Carex , and thè lowest on Centaurea. Therefore, thè greatest niche width goes together 
with thè greatest community effect, while thè lowest niche width is accompanied by thè lowest 
community effect. Centaurea has thè highest species effect, while Equisetum has thè lowest. 
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Table 5 


Community and species effect of thè species 



Community 

effect 

Specie» effect 

Festuca 

8.2461 

7.4438 

Medie ago 

8.3678 

7.2821 

Thymus 

8.0080 

7.6550 

Euphorbia 

8.1106 

7.5686 

Carex 

8.4044 

7.2385 

Fumana 

7.5289 

7.7731 

Equisetum 

7.3835 

6.5992 

Cynodon 

7.2797 

8.2963 

Centaurea 

5.8647 

9.3346 


The species position in thè three-dimensional miche space 

The position of thè niche centres of thè species in thè two- and three- 
dimensional space is shown in Figs 1 and 2. Since thè measurements of thè three 
characteristics were taken at different times, D 2 -analysis could not be applied 
to thè determination of thè distances of thè species from one another in thè 
three-dimensional space. The following method was chosen for its estimation: 
thè mean values of thè species was calculated in relation to each of thè char¬ 
acteristics (thè estimation of thè niche centres), these mean values were 
standardized, then from thè standardized data thè Euclidean distances oecur- 
ring between them were calculated (Table 6). Fumana stands thè farthest from 


Table 6 

Euclidean distance between niche centres of thè species on thè basis of three niche characteristics 

(standardized values) 



Medicago 

Thymus 

Euphorbia 

Carex 

Fumana 

Equisetum 

1 

Cynodon 

Centaurea 

Fest uca 

0.527 

0.666 

2.470 

1.391 

3.900 

2.936 

3.061 

2.673 

Medi cago 


0.173 

2.374 

0.993 

3.987 

2.735 

2.998 

2.778 

Thymus 



2.351 

0.891 

3.973 

2.749 

2.967 

2.322 

Euphorbia 




1.684 

2.023 

1.183 

0.683 

1.588 

Carex 





3.485 

1.898 

2.298 

2.423 

Fumana 






3.466 

1.457 

1.431 

Equisetum 







2.133 

3.221 

Cynodon 








1.465 
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Fig. 1. The position of thè niche centres of thè species in thè two-diinensional niche space. 
The numbers in Fig. 1. and 2. refer to thè orde r of species in Tables. 


thè Medicaio and in generai it separates from most of thè species. The distance 
is thè smallest between Medicago and Thymus. Festuca , Medicago and Thymus 
are very near to one another. 

On thè basis of thè distances, cluster analysis was carried out using thè 
method of Sokal and Michener (1958). The nearness of thè three species 
mentioned above is indicated by thè fact that they form a common cluster 
(Fig. 3). The Euphorbia-Cynodon pair also forms one cluster. Four of thè nine 
species ( Festuca , Medicago , Thymus and Carex) form a group well-separating 
from thè rest of thè species. Equiseturn differs from thè four other species; 
it joins thè Euphorbia-Cynodon and thè Fumana-Centaurea groups with very 
low values. 
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root depth 



soil moisture 
mS 


Fig. 2. The position of thè niche centres of thè species in thè three-diniensional niche space 


soil moisture root depth cover 



Fig. 3. Dendrograms of thè species studied in one-dimensional niche space 


The species pair Medicago-Thynius is interesting: it forms a cluster in 
each of thè combinations of thè three niche axes (Fig. 4). These species - 
according to even thè dendrograms given in our preceeding study — are to he 
found always in pairs, with high similarity valnes, in thè autumn examination. 
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Fig. 4. Dendrograms of thè species studied in two- and three-dimensional niche spaces 


although to thè dendrograms we did not apply thè niche centres, nor even thè 
Euclidean distances (Précsenyi et al. 1977b). To tliis species pair joins either 
Festuca , or Carex , or both. The state of Medicaio and Thymus niche centres 
being located side by side may be an indication that they use thè sanie re- 
sources. This supposition seems to be supported also by thè fact that thè 
product of thè values of species and community effect is dose to 1 in thè two 
species (Tables 7 and 8); Christiansen and Fenchel (1977) explains this in 
terins of their resource utilization that thè two species overlap. The statement 
of Christiansen and Fenchel that thè value denoted a hy them can he 


Table 7 


“a”-r aliies of thè species (Christiansen and Fenchel, 1977) 



Festuca 

M ed trago 

Thymus 

Euphorbia 

Carex 

Fumana 

Equisetum 

Cynodon 

Centaurea 

Festuca 


0.857 

0.800 

0.320 

0.558 

0.178 

0.280 

0.206 

0.357 

Medie ago 

0.755 


0.990 

0.377 

0.725 

0.163 

0.215 

0.210 

0.303 

Thymus 

0.713 

0.994 


0.381 

0.734 

0.179 

0.216 

0.220 

0.275 

Euphorbia 

0.375 

0.058 

0.032 


0.851 

0.829 

0.839 

0.929 

0.890 

Carex 

0.947 

0.918 

0.890 

0.201 


0.551 

0.598 

0.652 

0.525 

Fumana 

0.034 

0.007 

0.003 

0.385 

0.015 


0.945 

0.966 

0.707 

Kquisetum 

0.321 

0.153 

0.121 

0.750 

0.230 

0.689 


0.914 

0.762 

Cynodon 

0.059 

0.033 

0.014 

0.406 

0.044 

0.349 

0.481 


0.830 

Centaurea 

0.228 

0.177 

0.135 

0.535 

0.198 

0.405 

0.790 

0.772 



Soil moisture content in thè top right-hand semi-matrix; 
Root depth in thè botton left-hand semi-matrix. 
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Table 8 

“of'-values of thè species (Christiansen and Fenchel, 1977) coverage % 



Medicago 

Thymus 

Euphorbia 

Carex 

Fumana 

Equisetum 

Cynodon 

Centaurea 

Festuca 

0.991 

0.995 

0.996 

0.994 

0.961 

0.805 

0.980 

0.902 

Medicago 


0.984 

0.996 

0.991 

0.929 

0.873 

0.955 

0.850 

Thymus 



0.993 

0.991 

0.949 

0.793 

0.989 

0.918 

Euphorbia 




0.994 

0.945 

0.839 

0.974 

0.885 

Carex 





0.932 

0.827 

0.963 

0.868 

Fumana 






0.668 

0.959 

0.937 

Equisetum 







0.724 

0.549 

Cynodon 








0.964 


higher than 1 has so far not been experienced by us, and it even cannot be 
possible according to our considerations if we estimate thè values by means of 
Levins’ formula (1968). 
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MANNIA TRIANDRA (SCOP.) GROLLE IN HUNGARY 


By 

I. SlLLER 

HO SI MINI! TEACHERS’ COLLEGE, DEPT. OF ROTANY EGER, HUNGARY" 
(Received September 20, 1978) 


Mannia triandra (Scop.) Grolle, an alpine-montane elernent new to llungarian 
bryoflora was discovered in thè Biikk Mountains (NE Hungary), vvhich, according to 
its distribution pattern and to its habitat, seeins to he a giada 1 relic bere, at 600 m 
altitude. 


From 5—8 June, 1978, a Workshop Meeting was lield for thè hryologists of socialist 
«ountries. During one of thè stndy trips of this meeting, on 7 June thè author discovered an 
interesting liverwort species new for thè Hungarian bryoflora: Mannia triandra (Scop.) Grolle, 
in thè Biikk Mountains, on thè E faced dolomite cliffs of Vòròsko-Hill near Ómassa village, 
at 600 m altitude above sea level. I)rs. R. Grolle and J. Vana, participants of thè sanie trip, 
identified thè plant tentatively already in thè field and thè further studies confirmed their 
statement. The author expresses her gratitude towards them for thè identification. 
Basionymon: 

Marchantia triandra Scop., FI. Carniol., Aufl. 2, 2: 354, No. 1356, tah. 63 (1772). 

Synonyms: 

Grimaldia triandra (Scop.) Lindenb. in Kerner, Sclied. FI. Exs. Austro-IIung. 3: 159 (1884). 
Duvalia rupestris Nees, Ges. Naturf. Freunde Berlin 8: 271 (1817). 

Grimaldia rupestris (Nees) Lindenb., Nova Acta Leop. 14, Suppl.: 108 (1829). 

Neesiella rupestris (Nees) Schiffn. in Engler and Prantl, Naturi. Pflanzenfam., Aufl. 1: 33 
(1893). 

Mannia rupestris (Nees) Frye and Clark, Univ. Wasli. Publs. Biol. 6: 67 (1937). 


Description of thè species: 

Autoicous, relatively small plant. Thallus short, lieart shaped, with repeatedly divided 
segments and with ventral branches. Colour of thallus pruinose bluish green, thè surface is 
divided into relatively large areolae according to thè air chainbers beneath. The epidermis is 
thin and often lacking, dehiscing above thè chainbers. Air chainbers in several layers, without 
filaments of photosynthetic cells. Pores surrounded by 8—9 thin walled cells in 1—2 rings. 
Assimilating pigments into about lialf depth of thè thallus. Ventral scales small, triangular. 
hyaline or pale purple, with lanceolate appendages at their apex, slime papillae at their inargin 
and with pale brown oil cells. Antheridia in small discs at thè ends of thallus segments. Arche- 
gonia covered by few, long scales at thè two ends. Carpocephalum hemisphaeric, surface rough, 
with barrelshaped pori. Spores brown, 60 — 70 fin ì in diameter, without well defined areolation. 
Elaters yellowish brown, 8 /tm wide, with 2 — 3 spirals. Chromosome number: 8. (See Fig. 1.) 

The above species is easily distinguisbable from Mannia fragrans (Balbis) Frye et Clark, 
which is quite common in Hungary. Mannia fragrans has dark green thalli, when fresh, with 
finely papille surface. Its air chainbers are filled with assimilating filaments, thè epidermis 
celi walls are thickened with distinct trigones, thè ventral scales are mudi larger than those of 
M. rupestris , halfmoon shaped and dark purple violet in colour. The thallus of M.fragrans is 
usually with a scent of cedar-oil, while M. rupestris is odourless. 
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Fig. 1. Mannia triandra (Scop.) Grolle (after K. Muller 1952) a: Dorsal view of thallus 
b: Transversai section of assimilating tissue with thè air chambers — c: and d: Ventral scales — 

e and f: Dorsal view of pori 


Their ecological requirements and habitats are also different. Mannia Jragransis a typical 
xerophyte living on thè open humus ground of slope steppes, among thè Festuca tussocks. 

On thè other hand. thè Hungarian habitat of Mannia triandra is a shady, mesophilous 
forest on steep dolomitic rocks, with sueh, in Hungary rare and, as glacial relic species treated 
plants in its undergrowth, as Cirsium erisithales, Atragene alpina . Rubus saxatilis and Calamag- 
rostis varia (dominant species). All these plants are more common only in thè spruce region of 
thè Carpathians in Slovakia. Mannia triandra fits well in this relic community and should be 
treated in Hungary, as an altimontane species with glacial relic character. 


Distribution 

Mannia triandra has in Europe an alpine distribution pattern. It does not occur in 
Scandinavia, but known from Japan and also from thè United States and Canada. 

In Central Europe it is scattered in thè Alps (first of all in its limestone ranges), it occurs 
at medium altitudes in France, Bohemia and in Germany, it lives in thè Northern, Eastern and 
Southern Carpathians and in several places of thè Balcan Peninsula (see Fig. 2). 

Its usuai habitats are thè crevices of limestone or other calciferous rocks of relatively 
high altitudes (up to 2600 m in Steyermark). Most of thè localities lie in thè spruce forest or in 
thè subalpine zone. According to thè literature, it seems to prefer thè slightly basic soils. The 
thallus disintegrates after ripening thè spores according to Gams. Our specimens were all sterile. 


Europe 

FRANCE: Massif Central, Auvergne, Roffiac; SWITZERLAND: Bern, Tessin, Wallis Alps; 
WEST and EAST GERMANY: Muggendorf (typus), Pottenstein, Kehlheim, Echstàtt, Nebel- 
horn, Mùnchen and other places in thè Alps; Thiiringer Wald; AUSTRIA: in all provinces; 
POLAND: Krkonose Mts.; CZECHOSLOVAKIA: Krkonose Mts., Hruby Jesenik, Velkà 
Fàtra, Nizké Tatry, Slovensky raj, Liptovské Hole, Mala Fatra Mts. between 600 and 1666 m 
altitudes; SOVIET UNION: Hoverla Mts. in Carpathian Ukrainie; ROMANIA: Bucegi, 
Cibinului and Fagara§ Mts. in thè Southern Carpathians; YUGOSLAVIA: Dalmatia, Hrvatska, 
Slovenia, Bosna, Èrnagora: BULGARIA: Southern Pirin Mts.: ITALY: Alps. 
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Fig. 2. European distribution of Mannia triandra (Scop.) Grolle (originai) 


North America 

CANADA: Quebec and Ontario; USA: Eastern part to thè Mississippi. 


Asia 

JAPAN: Hokkaido near Sapporo (at 250 m altitude!). 
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WACHSTUMSANALYSE DER SONNEN- UND 
SCHATTENBLÀTTER VON QUERCUS CERRIS 
UND QUERCUS PETRAEA 
( 1973 - 1975 )* 


Von 

K. VlRÀGH 

FORSCHUNGSINSTITUT POR BOTANIK DER UNGARISCIIEN AKADEMIE DER WISSENSCHAFTEN, 

vAcrAtót 

(Eingegangen: 20. Januar 1979) 


Vorliegende Mitteilung hat die Blattflàchen- und Trockengewichtszunahnie der 
Sonnen- und Schattenblàtter zweier Eichenarten, Quercus cerris und Quercus petraea 
zuin Gegenstand. Die Wachstuinscharakteristika RGR, NAR, LAR und RLGR wurden 
berechnet, uni die photosynthetische Produktionsdynamik verfolgen zu kònnen. Die 
gewonnenen Ergebnisse geben AufschluB iiber die zeitliche Yerànderung der Flàche, die 
Akkumulierung organischer Substanz und die Yerànderung der Wachstumscharak- 
teristika von Blàttern der einzelnen Arten, die aus Schichten mit unterschiedlichem 
LichtgenuB stammen. Es wurde untersucht, wie ausgepriigt Ahnlichkeit und Abwei- 
chung zwischen Licht- und Schattenblattern ini Ilinblick auf die Wachstumsvorgànge 
einerseits und zwischen den beiden Eichenarten andererseits sind. Die Wachstums- 
analysen wurden 1973, 1974 und 1975 durchgefuhrt. Blattfàche und -gewicht wurden 
als faktorieller Yersuch ausgewertet. 

Es wurde festgestellt, daB die Flàche von Sonnenblattern stets viel kleiner ist 
als die von Schattenblattern. Trotz der geringeren Flàche ist jedoch deren Gewicht 
immer hdher. Die Produktion von organischer Substanz verlàuft in den Sonnenblattern 
mit gròBerer Intensitàt und Geschwindigkeit so wie hòherer Wirksamkeit. In diesen ist 
ini Yergleich zu Schattenblattern der Wert fiir RGR hdher. Das bezieht sich auch auf 
die Netto-Assi mila tionsra te. 

Die Blàtter heider Arten zeigen in den Wachstumsvorgàngen sehr viele gemein- 
sanie Ziige. Die zeitliche Yerànderung der Wachstumscharakteristika ist in den drei 
Untersuchungsjahren àhnlich. RGR und NAR zeigen einen einer negativen Exponen- 
tialkurve entsprechenden Yerlauf. Ini Ilinblick auf die Intensitàt der Gewichtszunahme 
bestehen kaum Unterschiede zwischen beiden Arten. Ahnliclikeit weisen die Werte fiir 
RGR und NAR auf. Bei Quercus cerris verlàuft die Gewichtszunahme allerdings in 
Sonnenblàttern schneller und die Werte fiir RGR und NAR sind hdher als bei Quercus 
petraea. Der Energiegehalt der Sonnenblàtter von Quercus cerris ist stets hdher als der 
von Quercus petraea (Papp, L. B., Papp, M. und Tóth 1976). 


Eiiileitiing 


Ein zur Schàtzung der Produktion von Pflanzen und Pflanzengcsellschaften anwend- 
bares Nàherungsverfahren ist die Wachstuinsanalyse, mit deren Hilfe die Dynamik der photo- 
synthetischen Produktion verfolgt werden kann. Diese Methode wurde von englischen Okolo- 
gen (Blackman, Y. H. 1919, Briggs, Kidd und West 1920, Gregory 1917, Fischer 1920, 
Williams 1946. Watson 1952, 1958, 1959, Coombe 1960, Whitehead 1962, Yernon und 
Allison 1963, Hughes 1967, Blackman, G. E. 1968) ausgearbeitet. 


* Sikfdkiit-Project Nr. 48. 
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Das wichtigste Charakteristikum des Wachstums ist die relative Wachstumsrate (rela¬ 
tive growth rate = RGR: Blackman, Y. H. 1919, Briggs, Kidd und West 1920). Diese ist 
ein Ausdruck fiir das zeitliche Akkumulierungsverhàltnis von organischer Primàrsubstanz, fiir 
die Wachstumsgeschwindigkeit. Wird nicht mit Gewichten, sondern Blattflàchen gerechnet, 
so erhàlt man die relative Blattflàchen-Wachstumsgeschwindigkeit (relative leaf growth rate 
RLGR) fiir einen bestiinmten Zeitraum. 

Die RGR kann zu einem gegebenen Zeitpunkt in das Produkt eines physiologischen 
und eines morphologischen Charakteristikums gegliedert werden (Radford 1967, Evans 1972, 
Briggs, Kidd und West 1920). 

Die physiologische Komponente ist die Netto-Assimilationsrate (net assimilation rate = 
NAR; Briggs, Kidd und West 1920, Gregory 1926, Evans 1972), die die Tageseffizienz der 
Nettophotosyntheseproduktion des assimilierenden Systems auf eine Assimilationsflàehenein- 
heit bezogen besclireibt. Die NAR ist ein sehr brauchbarer Ausdruck fùr die Differenz zwischen 
tàglicher Photosyntheserate und tàglicher Respirationsrate der ganzen Pflanze. Mittelbar 
driickt diese auch das Photosynthesevermògen der Blàtter aus. 

Die andere RGR bestimmende Komponente ist das Blattflàchenverhàltnis (leaf area 
ratio LAR). Dieses morphologische Charakteristikum wird als Quotient von Assimilations- 
flàche und Gewicht der Pflanze gedeutet (Briggs, Kidd und West 1920, Blackman, G. E. 
1968). Iin folgenden werden die allgemein gebràuchlichen Abkurzungen der englischen Be- 
zeichnungen verwendet. 

Wachstumsanalyse wurde bisher hauptsàchlich an ein- oder mehrjàhrigen Gràsern 
(Blackman, Y. H. 1919, Briggs, Kidd und West 1920, Williams 1946, Blackman, G. E. 
und Wilson 1951, Watson 1952, Blackman, G. E. und Kemp 1955, Coombe 1960, Evans und 
Hughes I960, Hunt und Cooper 1967, Blackman, G. E. 1968, Eged, Kolek und Duda 1970, 
Evans 1972) bzw. mit Propfung oder Schnitt gezogenen Sàrnlingen (Coombe 1960, Maggs 
1960, Rees 1963, Jarvis, P. G. und Jarvis, S. M. 1964, Ando 1965, Huxley 1967, Farmer 
1975) durchgefiihrt. Fiir Bàuine bzw. Blàtter von Bàuinen wurde die Wachstumsanalyse 
bisher kaum angewandt. 

Drei Jahre hindurch erfolgte an Blàttern bzw. Trieben zweier Eichenarten, Quercus 
petraea und Quercus cerris Wachstumsanalyse. Die Erfahrungen dieser drei Jahre zeigten, daB 
auch im Falle von Bàumen bei Blàttern und einjàhrigen Trieben die »klassische« Wachstums¬ 
analyse mit ausreichender Zuverlàssigkeit verwendet werden kann. 

Ziel der Untersuchungen war es, Informationen iiber die Akkumulierung von 
organischer Substanz in den Blàttern zweier Baumarten, iiber die Assimiliationstàtigkeit der 
Blàtter und die Dynamik der Photosyntheseproduktion in Laubkronenschichten mit unter- 
schiedlichem Lichtgenufì zu erhalten. Die Messungen erfolgten daher parallel an Sonnen- und 
Schattenblàttern. Aus den Flàchen- und Gewichtsdaten wurden die Wachstumscharakteristika 
(RGR, NAR, LAR. RLGR) berechnet. 

Die Untersuchungen wurden im Rahmen des Ókosystem-Forschungsprogramms der 
MAB (Jakucs 1973, Jakucs und Viràgh 1975) vorgenommen. Die untersuchte Waldgesell- 
schaft (Sikfòkut-Project) ist ein ungefàhr 60 —65jàhriges in der Hiigellandschaft zwischen der 
Ungarischen Tiefebene und dem Nòrdlichen Ungarischen Mittelgebirge in der Nàhe von Eger 
auf einem 300 m ii. M. ausgedehnten Hiigel gelegenes Quercetum petraeae-cerris. Quercus petraea 
und Quercus cerris , die Laubkronenschicht bildenden Baumarten haben einen Deckungsanteil 
von 84 bzw. 16%. 


Probenentnahme 

1. Fiir beide Arten wurden je drei Probebàume moglichst gleicher Entwicklung von 
àhnlichem Habitus und àhnlicher Phànologie aus àhnlicher Umwelt ausgewàhlt. Die Bàuine 
wdesen im Hinblick auf Blattflàchen- und -gewichtsverhàltnisse natiirlich individuelle Yaria- 
bilitàt auf. 

Die Varianz mittlerer Flàchen- und Gewichtsdaten der von einzelnen Bàumen stam- 
inenden Blàtter unterschied sich aber in keinein Jahr, bei keiner Eichenart und auch nicht in 
der Relation Sonnen- und Schattenblàtter. Anliand von Blattflàche und -gewicht konnte die 
Ausgeglichenheit der drei Bàuine als gleich betrachtet werden. 

2. Blattwachstuin und Photosynthesevermògen stehen mit dem von der Struktur der 
Laubkronenschicht abhàngigen Lichteinfall. der diffuseli und direkten Lichtmenge sowie deren 
Verhàltnis zueinander in Zusainmenhang. Aus diesem Grund wurden bei jeder Probenent¬ 
nahme von oberen àufteren (Sonnentrieb, Sonnenblatt; Hòhe von ca. 16 m) und unteren 
inneren stammnahen (Schattentrieb, Schattenblatt; Hòhe von ca. 6 in) Bereichen Proben ent- 
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noiiinien. Bei jeder Probencntnahine wurden je 10 der entwickeltsten, bei Sonnentrieben der 
entwickelten Spitzentriebe entnommen. 

3. Das Einsammcln des Untersuchungsmaterials erfolgte stets triebweise. Diese Probcn-, 
entnahmemethode wurde auch dami fur richtiger gehalten, wenn die mittleren BlattmaBe 
festgestellt werden soliteli bzw. die Wachstumscharakteristika fùr Bliitter berechnet wurden. 
So war es mòglich, Flàche und Gewicht der an den Trieben befindlichen Bliitter unterschied- 
licheii Alters und Entwicklung weniger subjektiv zu beriicksichtigen. 

4. Proben wurden wiihrend der Phase raschen Wachstuins ini Fruhjahr ein- bzw. zwei- 
wochentlich, spàter, als das Flàchenwachstum der Bliitter bereits als becndet betrachtet wer¬ 
den konnte (Ende Juni) im allgemeinen monatlich entnommen (Tabelle 1). 

Tabelle 1 


Zeitpunkte der Probenentnahmen 


1973 

1971 

1975 

18. Aprii 

27. Aprii 

23. Aprii 

4. Mai 

3. Mai 

2. Mai 

10. Mai 

10. Mai 


24. Mai 

16. Mai 

14. Mai 

13. Juni 

19. Juni 

4. Juni 

27. Juni 

26. Juni 

29. Juni 

27. Juli 

25. Juli 

20. Juli 

23. Aug. 

29. Aug. 

29. Aug. 

16. Sept. 

25. Sept. 

24. Sept. 


Material und Methode 

1. Die Blattflàchenbestimmung erfolgte init dem Lichtplanirneter (Czellàr und Papp 
L. B. 1975). In den Messungen bzw. Berechnungen beziehen sich die Flàchenwerte einheitlicb 
auf die eine Seite der Blattspreite (Carlisle, Brown und White 1966). 

2. In alien drei Untersuchungsjahren trat eine starke Raupengradation auf, die die 
Blàtter in bedeutendem Malie schàdigte. Die Rekonstruierung der urspriinglich unbeschàdig- 
ten Blattflàche erfolgte durcli Regressionsanalyse. Die einzelnen Eichenarten und deren aus 
Sonnen- und Schattenschichten staininende Blàtter wurden getrennt behandelt. Die Regres¬ 
sionsanalyse erfolgte an einzelnen Probenentnahmen. Nur dann wurden aufeinander folgende 
Zeitpunkte zusammengezogen, wenn wegen Raupenschaden sehr wenig ganze Blàtter zur Ver- 
fiigung standen oder die Flàchenzunahnie der Blàtter als beendet betrachtet werden konnte. 
Getrennt wurden auch die Zusammenhànge zwischen den charakteristischen MaCen von neuen, 
jungen Blàttern untersucht, die sich nach dem RaupenfraO entwickelten und auch morpholo- 
gisch von den »alten« Blàttern abwichen. 

Die Berechnungen wurden unter Verwendung der linearen Funktionen von Lànge- 
Flàche, Breite-Flàche bzw. dem Produkt Lànge X Breite-Flàche (Carlisle, Brown und 
White 1966, Kubióek 1971, Kvét-Marshall 1971) durchgefiihrt. 

3. Die nach Bàumen und Schicht getrennten Blàtter wurden 48 Stunden lang bei 85 °C 
getrocknet und anschlieBend gewogen. 

4. Die mit Hilfe von Regressionsgleichungen errechneten, den unbescliàdigten Blatt- 
flàchen entsprechenden Gewichte der durcli RaupenfraB beeinfluliten Blàtter wurde anhand 
der auf 1 cm 2 Blattflàche entfallenden Gewichte angegeben. 

5. In den Untersuchungen stellen mittlere Blattflàche und -gewicht das Mittel aller 
unbescliàdigten und rekonstruierten beschàdigten Blàtter an je 30 Sonnen- und Schattentrie- 
ben, die zur Probenentnalime von 3 Bàumen gesammelt wurden, dar. 

6. Die untersuchten Wachstumscharakteristika wurden aufgrund der in Tabelle 2 mit- 
geteilten Forineln berechnet. 


10 
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Tabelle 2 

Mathematiscke Definitionen und Einheiten der Wachstumscharakteristika 


Relative Growth Rate 

RGR 

l 

dW 

In W 2 — In W l 

relative Wachstumsrate 

W 

dt 

*2 ^2 

Net Assimilation Rate 

NAR 

l 

dW 

W 2 — W l lnA 2 -lnA l 

Netto-Assimilationsrate 

A 

dt 

t 2 — g A 2 — A l 

Leaf Area Ratio 

LAR 

A 

A 

+ a 2 

Blattflàchenverhàltnis 

W 

w x 

+ w 2 



l 

dA 

Invio In A. 


Relative Leaf Growth Rate RLGR^ —j —- 7 — = -—-— 

A. ut 1 2 — 1 1 


relative Blattflàchen-Wachs- 
tumsgeschwindigkeit 


g/g/Tag 


g/cm 2 /Tag 


cm 2 /g 


cm 2 /cm 2 /Tag 


Ergebnisse und Diskussion 

Quercus cerris L. 

Flàchen- und Gewichtsver Under ungen 


Die zeitliche Verànderung von Gewicht und Flàche der »Durchschnittsblàtter« von 
Quercus cerris wird in Tabelle 3 vorgestellt. 

Die Flàchenzunahine verlàuft im Friihjahr besonders rasch. Sowohl die Sonnen- als 
auch die Schattenblàtter erreichen bereits Mitte Juni ihre volle Entwicklung. Danach andert 



Abb. 1. Zeitliche Verànderung von Flàclie (A) und Gewicht (B) »mittlerer unbeschàdigter« 

Blàtter von Quercus cerris — 1973 
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sich die niittlere BlattgròBe ini Laufe der Vegetationsperiode nicht mehr wesentlich. Der ProzeB 
der Gewichtszunahme ist demgegenuber gemàBigter und abgestufter. In beiden Eichtversor- 
gungsschichten erreichte das Blattgewicht erst gegen Elide Juli —August seinen maxixnalen 
Wert (Abb. 1). 

Die zeitliche Verànderung der Mittelwerte von Blattflàchen und -gewichten ist alier 
nicht kontinuierlich, sondern wird von starken Abfàllen und Schwankungen charakterisiert 
(Tabelle 3). Die Ursaclie dafur ist. daB die Wachstuinsprozesse wegen des schàdigenden Raupen- 


Tabelle 3 

Zeitliche Verànderung von Fioche und Geivicht mittlerer unbeschàdigter Blàtter von Quercus cerris 


Zeitpunkte 

Flàche (cm 2 ) 

Gewicht (g) 

Sonnenblatt 

Schattenblatt 

Sonnenblatt 

Schattenblatt 

1973 

4. Mai 

2,45 

2,45 

0,0174 

0,0174 

10. Mai 

7,94 

11,21 

0,0432 

0,0540 

24. Mai 

13,55 

17,35 

0,1004 

0,0941 

13. Juni 

13,91 

18,76 

0,1342 

0,1147 

27. Juni 

13,93 

16,29 

0,1422 

0,0989 

27. Juli 

13,52 

19,82 

0,1526 

0,1082 

23. Aug. 

13,76 

17,98 

0,1602 

0,1328 

26. Sept. 

11,69 

17,75 

0,1550 

0,1376 

1974 

3. Mai 

2,43 

3,98 

0,0292 

0,0332 

10. Mai 

5,71 

6,87 

0,0489 

0,0510 

16. Mai 

11,36 

14,30 

0,0805 

0,0898 

19. Juni 

24,70 

26,66 

0,1976 

0,1784 

26. Juni 

28,01 

26,85 

0,2291 

0,2050 

25. Juli 

21,05 

20,74 

0,2593 

0,1681 

29. Aug. 

24,77 

30,23 

0,2845 

0,2314 

25. Sept. 

24,08 

26,30 

0,2260 

0,2040 

1975 

2. Mai 

1,96 

2,15 

0,0153 

0,0269 

14. Mai 

12,78 

15,02 

0,0850 

0,0798 

4. Juni 

23,44 

27,58 

0,1630 

0,1707 

29. Juni 

20,01 

27,42 

0,1945 

0,1962 

20. Juli 

18,16 

27,92 

0,1935 

0,2167 

19. Aug. 

17,86 

11,74* 

26,82 

0,1977 

0,0693* 

0,1665 

24. Sept. 

21,12 

11,37* 

28,51 

0,2258 

0,0762* 

0,2380 

Flàche bzw. Gewichl 

l neuer Blàtter 

12,25* 


0,0894* 


fraBes nicht ungestòrt verlaufen konnten. Der Hòhepunkt der Raupengradation zeigte sich 
ini Mai, Anfang Juni und eventuell Ende August. Konnten die neuen Blàtter von den bereits 
entwickelten getrennt werden und wurden diese bei der Berechnung der durchschnittlicken 
Blattflàche (-gewicht) nicht beriicksichtigt, dann verànderte sich die mittlere GrdBe der Blàtter 
ab Ende Juni nicht mehr (Abb. 2). 
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cm* 



Abb.1^2. Zeitliche Verànderung der Flàche »mittlerer unbeschàdigter« Blàtter von Quercus 

cerris 1975 


9 



Abb. 3. Zusammenhang zwischen Flàche und Gewicht bei »mittleren unbeschàdigten« Blàttern 

von Quercus cerris — 1973 


Vergleich von Flàche und Geivicht der Sonnen - und Schattenblàtter 

Trotz RaupenfraB, der das Wachstum schàdlich beeinfluBte, sind die Unterschiede in 
der photosynthetischen Tàtigkeit von Sonnen- und Schattenblàttern im Hinblick auf Flàchen- 
und Gewichtsverhàltnisse aussagekràftig. 

Die erzielten dreijàhrigen Versuchsergebnisse zeigen eindeutig, daB die Flàche von Schat¬ 
tenblàttern stets wesentlich groBer und deren Wachstum intensiver ist als die der Sonnenblàt- 
ter. Eine primàre Ursache dafiir ist wohl, daB der in den oberen Laubkronenschichten besser 
wirksam werdende, stàrkere, direkte Licliteinfall eine hemmende Wirkung auf das Flàchen- 
wachstuin der Sonnenblàtter ausubt. Es ist anzunehinen, daB bei der Ausbildung kleinerer 
Blattflàchen nicht nur die Lichteinstrahlung, sondern auch der xerotherme Charakter der 
Mikrouinwelt der Sonnenschicht eine Rolle spielen. 
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mg/tm 2 



IV. 


VI. 


VII. 


Vili. 


IX. Monat 


Abb. 4. Zeitliche Verànderung des auf eine Blattflàcheneinheit entfallcnden Gewichts bei 

Quercus cerris — 1973 


Tabelle 4 

Zeitliche Verànderung der auf die Flàcheneinheit entfallenden Blattgewichte von Quercus cerris 

( mg/cm 2 ) 


Zeitpunktc 

Sonnenblatt 

Schattrnblatt 

1973 



4. Mai 

7,10 

7,10 

10. Mai 

5,40 

4,80 

24. Mai 

7,40 

5,40 

13. .Juni 

9,50 

6,10 

27. Juni 

10,20 

6,10 

27. .)uli 

11,30 

6,50 

23. Aug. 

11,70 

7,50 

26. Sept. 

13,10 

7,90 

1974 



3. Mai 

12,60 

8,80 

10. Mai 

9,10 

8,10 

16. Mai 

7,20 

6,20 

29. Mai 

6,70 

5,50 

19. Juni 

7,90 

7,10 

26. Juni 

8,10 

7,50 

25. Juli 

12,10 

7,90 

29. Aug. 

11,00 

7,70 

25. Sept. 

9,50 

7,90 

1975 

2. Mai 

8,00 

7,40 

14. Mai 

6,90 

5,70 

4. Juni 

7,60 

6,40 

29. Juni 

9,80 

7,20 

20. Juli 

10,70 

7,90 

5,90* 

19. Aug. 

11,10 

6,70 

6,70* 

24. Sept. 

10,70 

8,60 

7,20* 


* Gewichte von Blattflàcheneinheiten neuer Bliitter 
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Der Unterschied zwischen Sonnen- und Schattenblattflàche verstàrkt sich ab Anfang 
Juni (Abb. 1), wird doch die Laubschichtung nach der Lichtintensitàt mit der Laubentfaltung 
und dem SchluB der Laubkrone immer ausgepràgter. 

Trotz ihrer geringeren Flàche ist doch das Gewicht der Sonnenblàtter stets hòher als 
das der Schattenblàtter; ihre Gewichtszunahme intensiver. Auf gleiche Flàchenverànderung 
entfàllt bei diesem stets eine gròBere Gewichtsverànderung, was die Darstellung der Flàchen- 
und Gewichtsverhàltnisse der Durchschnittsblàtter veranschaulicht (Abb. 3). 

Besonders auffallend sind die Unterschiede zwischen Sonnen- und Schattenblàttern, 
wenn nicht die jahreszeitlichen Verànderungen der Flàchen und Gewdchte der »Durchschnitts- 
blàtter«, sondern die auf eine Blattflàcheneinheit entfallenden Gewichte untersucht werden 
(Tabelle 4, Abb. 4). Ein Yergleich des Trockengewichts von Sonnen- und Schattenblàttern 
gleicher Flàche ergibt stets einen hoheren Gewichtsanteil der Sonnenblàtter. Auffallend sind 
die hoheren Gewichte im zeitigen Frùhjahr in alien drei Jahren sowde deren Abfall vor dem 
spàteren allmàhlichen Wachstum. Es kann angenommen werden, dall einerseits die aus den 
Knospen entwickelten kleinflàchigen Blàtter iiber Reservestoffe verfiigen und diese anderer- 
seits unmittelbar nach ihrem Erscheinen noch nicht in der Lage sind, ihre normale Assimila- 
tionsfunktion zu erfullen bzw\ die Respirationsverluste im Trockengewicht auszugleichen. 

Werden mit Ausnahme der ersten abfallende Daten die Wachstumsprozesse der Ge- 
wichtsverànderungen mit einer Sàttigungskurve beschrieben (SvÀB 1973), so sind Aufschliisse 
iiber Abweichungen in der Wachstumsgeschwindigkeit von Sonnen- und Schattenblàttern zu 
erhalten. Beim Yergleich der Regressionskoeffizienten der zu einer Geraden transformierten 
Funktionen kann festgestellt werden, daB deren Abweichung in einem Grenzwahrscheinlichkeit 
von 1% signifikante Werte zeigt (Tabelle 5). Die Gerade zeigt bei Sonnenblàttern stets einen 

Tabelle 5 

Signifikanzuntersuchung der Abweichung der Regressionskoeffizienten (b) der zu Geraden trans¬ 
formierten Sàttigungskurven (“b” = Regressionskoeffizient —, db = Abweichung der Regres¬ 
sionskoeffizienten —, s d = Standardabweichung der Regressionskoeffizienten) 



db 

t 

1 

9 d 

FG 

Quercus cerris 

^Sonnenbl.- ' ^Schattenbl. 
Quercus petraea 

0,0093 

4,65** 

0,0020 

8 

^Sonnenbl. ^Schattenbl. 

0,0050 

2,24* 

0,0022 

10 

Sonnenblatt 





^Qu. cerris ^Qu. petr. 

0,0059 

3,41** 

0,0017 

9 

Schattenblatt 





^Qu. cerris ^Qu. petr. 

0,0016 

0,65 + 

0,0024 

9 


+ signifikant in einem Grenzwahrscheinlichkeit von 10% 

* signifikant in einem Grenzwahrscheinlichkeit von 5% 

** signifikant in einem Grenzwahrscheinlichkeit von 1% 

steileren Verlauf, d.h. die Gewichtszunahme erfolgt in der Sonnenschicht schneller (Abb. 5). 
Die Wirksamkeit der Trockensubstanzproduktion ist in diesen besser, was auch der hòhere 
Wert der oberen Grenze der Sàttigungskurve anzeigt (Abb. 5). Der Energiegehalt der Sonnen¬ 
blàtter ist hòher als der der Schattenblàtter (Papp, L. B. — Papp. M. und TÓth 1976F 
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a 


b 


log m 



V, 2 

g/cm 


A=118 



Abb. 5. Gewichtszunahme der Blattflacheneinlieit von Sonnen- und Schattenblàttern bei 
Quercus cerris — 1973. a: Zur Geraden transforinierte Sàttigungskurve (m = relativer 
Unsàttigungsgrad) — b: Sàttigungskurve (A = obere Grenze; MeBwerte — + berechnete 

Daten) 


Verlauf der Wachstumscharakteristika 

Die Waclistumscbarakteristika verlaufen bei Sonnen- und Schattenblattern zeitlich 
ahnlich (Tabelle 6). 

Das Maximum von RGR- und NAR-Werten ist Anfang Mai, in der Phase intensiven 
Wachstums zu beobachten. Auch die LAR erreicht zu diesem Zeitpunkt bzw. 10 — 14 Tage 
spàter ihren liòchsten Wert und zeigt wàhrend der Vegetationsperiode bis zu deren Ende fal- 
lende Tendenz. Eine Erklarung dafiir ist, daB die endgultigc GròBe der Blattflàchen rasch er- 
reiclit wird und danacb liauptsàchlich Gewichtszunahme erfolgt. Fiir den zeitlichen Verlauf 
von RGR und NAR ist charakteristisch, daB sie eine einer Exponentialkurve ahnliche Verànde- 
rung zeigen. Infolge der hohen LAR-Werte fàllt deren Maximum im zeitigen Fruhjahr plòtzlich 
und stark ab, das AusmaB dieses Abfalls wird immer geringer. Die niedrigen Werte der Charak- 
teristika veràndern sich ab Ende Juni kaum noch. 

Ein wicbtiger Faktor, der den NAR-Wert bestiinmt, ist die Pbotosyntbeseaktivitàt. 
Wabrscheinlich sind auch die NAR-Spitzenwerte im Friibjahr Folgen einer bòheren Aktivitàt 
der Blàtter, zu deren unmittelbarer Bestimmung wurden allerdings keine Messungen durchge- 
fuhrt. 

Der NAR-Abfall kann von zwei gegensàtzlichen Tendenzen hervorgerufen werden. Mit 
dem Wachstum erhoht sich die Pbotosyntbeseaktivitàt der Blàtter, gleicbzeitig nimmt aber 
auch die gegenseitige Bescbattungswirkung der Blàtter zu. Als deren Ergebnis sinkt die ab- 
sorbierte Licbtmenge auf einer Blattflacheneinlieit, was eine Einschrànkung der Pbotosyntbese 
bedeutet. In der NAR driickt sich wegen der lange Zeitràume uinfassenden Probenentnahmen 
auch der Respirationsverlust aus. Daber spielt fiir die in der Sommerperiode cbarakteristiscben 
auBerordentlicb niedrigen NAR-Werte sicber auch die gegeniiber der Assimilation stàrkere 
Geltung erlangende Atmung eine wichtige Rolle. 
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10 2 IO 3 Sonnen 

RGR NAR LAR 



Schatten 



Abb. 6. Verànderung der Wachstumscharakteristika an Sonnen- und Schattenblàttern von 

Quercus cerris 1973 


Die Geschwindigkeit des Flàchenwachstums der Blàtter und der Trockensubstanzzu- 
nahme ist in der zeitigen Vegetationsperiode am hòchsten, was auch durch ho he RLGR^- und 
RGR-Werte ausgedriickt wird. RLGR^ weist ein hòheres Maximum auf, und ihr Abfall ist im 
Vergleich zu RGR viel stàrker. Dies macht den Unterschied in den Flàchen- und Gewiclitszu- 
nahmenprozessen deutlich. 

Die Photosyntheseaktivitàt der nach dem Raupenbefall entwickelten jungen Blàtter 
und ibr Wachstum ist im Vergleich zu den voli entwickelten Blàttern hòher. Damit im Zusam- 
menhang steht z.B. der hòhere positive Wert von NAR und RGR im Juni und Juli 1973, der 
sich hauptsàchlich in der Schattenschicht zeigte (Abb. 6). Die neugebildeten jungen Blatter 
zeigten keine juvenilen Eigenschaften, ihr LAR-Wert ist relativ niedrig, und das ist der Grund 
dafiir. datò die NAR im Juli geringfugig ansteigt. 

Die hauptsàchlich im Schattenniveau entwickelten neuen Blàtter wichen in ihrer 
Morphologie und Funktion von den im Friihjahr und im Juli ausgebildeten Blàttern ab. Durch 
erhòhte Assimilationstàtigkeit ergànzten bzw. ubernahmen sie die Funktion der beschàdigten 
Blàtter. Die hohen Wachstumscharakteristika der im Jahre 1975 von den voli entwickelten, 
alten Blàttern getrennten jungen Blàtter werden in Tabelle 6 und auf Abbildung 7 vorgestellt. 
Die NAR- und RGR-Werte von Juli und August kommen an die Friihjahrswerte dieser 
Charakteristika heran. 


Vergleich der Wachstumscharakteristika von Sonnen - und Schattenblàttern 

Ein Vergleich des Verlaufs der Wachstumscharakteristika von Sonnen- und Schatten¬ 
blàttern erlaubt die Feststellung, daB die LAR-Werte bei Schattenblàttern stets viel hòher 
liegen. Eine Ursache dafiir ist, daB ihre Flàche im Laufe des ganzen Jahres gròBer ist als die 
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Tabelle 6 


Zeitliche Verànderung der U achstumscharakteristika von Quercus cerris 



Sonnenblatt 



Schattenblatt 


RGR 

| NAR(xlO*) LAR 

RLGR 

RGR 

NAR(xlO *) LAR 

RLGR 


1973 


4. 5. 

-10. 5. 

0,1515 

0,0921 

171,45 

0,1959 

0,1887 

0,1059 

191,31 

0,2534 

10. 5.- 

-24 5. 

0,0602 

0,0389 

149,65 

0,0381 

0,0396 

0,0204 

192,84 

0,0311 

24. 5. 

-13. 6. 

0,0138 

0,0117 

117,05 

0,0013 

0,0094 

0,0054 

172,94 

0,0039 

13. 6.- 

-27. 6. 

0,0041 

0,0041 

100,72 

0,0001 

-0,0105 

-0,0065 

164,09 

— 0,0100 

27.6.- 

-27.7. 

0,0023 

0,0025 

93,11 

—0,0009 

0,0086 

0,0054 

159,00 

0,0065 

27. 7.- 

-23. 8. 

0,0018 

0,0021 

87,21 

0,0006 

0,0013 

0,0009 

144,82 

-0,0036 

23. 8. 

-26. 9. 

0,0010 

0,0012 

80,74 

-0,0049 

0,0010 

0,0008 

132,13 

-0,0003 


1974 


3. 5. 

-10. 5. 

0,0737 

0,0733 

104,22 

0,1220 

0,0613 

0,0480 

128,85 

0,0779 

10. 5. 

-16. 5. 

0,0831 

0,0641 

131,92 

0,1146 

0,0943 

0,0638 

150,35 

0,1221 

16. 5. 

— 29. 5. 

0,1369 

0,0252 

147,12 

0,0415 

0,0441 

0,0254 

176,40 

0,0546 

29. 5. 

19. 6. 

0,0199 

0,0146 

135,25 

0,0112 

0,0054 

0,0032 

166,72 

-0,0041 

19. 6. 

-26. 6. 

0,0211 

0,0171 

123,52 

0,0179 

0,0199 

0,0142 

139,56 

0,0010 

26. 6. 

-25. 7. 

0,0043 

0,0043 

100,45 

0,0098 

-0,0068 

— 0,0054 

127,55 

-0,0089 

25. 7. 

29. 8. 

0,0026 

0,0031 

84,25 

0,0049 

0,0091 

0,0072 

127,58 

0,0114 

29. 8. 

-25. 9. 

— 0,0085 

— 0,0089 

95,69 

-0,0010 

-0,0047 

-0,0036 

129,83 

— 0,0051 


1975 


2. 5.—14. 5. 

0,1429 

0,1006 

146,95 

0,1562 

0,0906 

0,0666 

160,91 

0,1619 

14. 5.- 4. 6. 

0,0310 

0,0211 

146,04 

0,0288 

0,0362 

0,0209 

170,05 

0,0289 

4. 6.-29. 6. 

0,0070 

0,0058 

121,53 

0,0063 

0,0055 

0,0037 

149,90 

— 0,0002 

29. 6.-20. 7. 

0,0002 

0,00022 

98,37 

0,0046 

0,0047 

0,0035 

134,02 

0,0008 

20. 7.-19. 8. 

0,0007 

0,0008 

92,07 

-0,0005 

-0,0087 

0,0031* 

-0,0061 

0,0020* 

142,84 

158,83* 

-0,0013 

-0,0010* 

19. 8.-24. 9. 

0,0036 

0,0040 

92,04 

0,0046 

0,0090 

0,0044* 

0,0072 

0,0031* 

136,78 

142,63* 

0,0016 

0,0020* 


Wachstumscharakteristika der neuen Bliitter 
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IO' 2 IO 3 Sonnen Schatten 

RGR NAR LAR 



Abb. 7. Verànderung der Wachstumscharakteristika an Sonnen- und Schattenblàttern von 

Quercus cerris 1975 


der Sonnenblàtter, das Gewicht verhàlt sich umgekehrt. Vom oberen zum unteren Teil der 
Baumkronenschicht bzw. von den Sonnen- bis zu den Schattenblàttern erhòht sich die LAR 
auf ungefàhr das 1,8 fache. 

Die Werte fur NAR und RGR liegen in den Schattenblàttern meist niedriger als in den 
Sonnenblàttern. Der hoheren LAR entsprechend ist auch der Abfall nach den Fruhjahrsmaxima 
hòher. Infolge RaupenfraB erlangte die vertikale Schichtung der Lichtintensitàt keine aus- 
gesprocbene Geltung. Die kleinere Flàche der jungen Blàtter, ihr Gewicht und ibre verstàrkte 
Assimilationstàtigkeit hatten auch eine Schwankung von mittleren Flàchen und Gewicliten 
sowie iin Sommer ein mehrmaliges Hochschnellen der RGR- und NAR-Werte zur Folge. Bei 
der Untersucbung des zeitlichen Verlaufs der beiden Wachstumscharakteristika ist die Analyse 
der Abweichungen nicht zuverlàssig genug. Deshalb wurden anhand der im Friihjabr geinesse- 
nen Blattflàche und -gewdcht sowie der zu Ende der Vegetationsperiode erreichten Flàche und 
Gewichtsproduktion der Blàtter die fur die einzelnen Jahre charakteristischen RGR- und 
NAR-Werte berechnet: 


Tabelle 7 

Jahresmittel der Wachstumscharakteristika von Sonnen- und Schattenblàttern von Quercus cerris 


Jahr 


Sonnenblatt 


Schattenblatt 

RGR 

NAR 1 » - * 

LAR 

RGR 

NAR 10 2 

LAR 

1973 

0,0150 

0,0160 

82,02 

0,0142 

0,0107 

130,32 

1974 

0,0142 

0,0144 

103,87 

0,0125 

0,0100 

127,65 

1975 

0,0185 

0,0180 

95,72 

0,0144 

0,0140 

112,49 
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Abb. 8. Zusammenhang zwischen Flàche und Gewicht bei »mittleren unbescliàdigtem Blàttern 

von Quercus petraea — 1973 


mg/cm 2 



Abb. 9. Zeitliche Verànderung des auf eine Blattflàcheneinheit entfallenden Gewiclits bei 

Quercus petraea — 1973 


Aus der Tabelle geht hervor, daB auch bei den Jahresmitteln stets im Falle der Schattenblàtter 
die RGB- und NAR-Werte niedriger sind. 

Bei der Untersuchung der Gewichtsverànderung wurde darauf hingewiesen, daB die 
Geschwindigkeit der Akkumulierung von organischer Substanz in den Schattenblattern geringer 
und auch deren Wirkungsgrad schwàcher ist. Das wird auch von den Unterschieden zwischen 
RGR- und NAR-Werten bezùglich der Sonnen- und Schattenblàtter unterstrichen. 


Quercus petraea (Matt.) Liebl. 
Flachen - und Gewichtsverànderungen 


Die Blattflàchen von Quercus petraea sind wesentlich grdBer als die von Quercus cerris. 
Hierbei handelt es sich uni cine Artenspezifitàt. Die Laubentfaltung setzt im Vergleich zur 
Zerreiche uni ungefàhr zwei Wochen friiher ein, und die Blàtter erreichen eine dem Maximum 
nahekommende Flàche bereits gegen Elide Mai. 

In der Verànderung der mittleren Flàchen und Gewichte sind ini Vergleich zu Quercus 
cerris grtiBere Schwankungen festzustellen (Tabelle 8). Das ist eine Folge des stàrkeren Raupen- 
befalls an den Blàttern von Quercus petraea; die Ursache dafiir ist einerseits im erwàhnten 
phànologischen Unterschied, andererseits dagegen im abweichenden anatomischen Aufbau der 
Blàtter beider Eichenarten zu suchen. 
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Die zeitliche Verànderung der Gewichtszunahme in den Blàttern verhalt sicli bei 
Quercus cerris und Quercus petraea àhnlich. Das Maximum der mittleren Blattgewichte wurde 
bei Sonnen- und Schattenblàttern gleichermafien Ende Juli und ini August festgestellt, wie das 
auch bei Quercus cerris der Fall ist. 

Innerhalb der Art zeigen sich gut ausgepràgte Unterschiede zwischen Flàchen- und 
Gewichtszunahme der Sonnen- und Schattenblàtter bei Quercus petraea àhnlich wie bei Quercus 
cerris (Tabellen 8, 9; Abb. 8, 9, 10). 


Tabelle 8 


Zeitliche Verànderung von Finche und Gewicht mittlerer unbeschàdigter Blàtter voti Quercus petraea 


Zeitpunkte 


1973 


18. 

Aprii 

4. 

Mai 

10 . 

Mai 

24. 

Mai 

13. 

Juni 

27. 

Juni 

27. 

Juli 

23. 

Aug. 

26. 

Sept. 

1974 


27. 

Aprii 

3. 

Mai 

10 . 

Mai 

16. 

Mai 

29. 

Mai 

19. 

Juni 

26. 

Juni 

25. 

Juli 

29. 

Aug. 

25. 

Sept. 


Flache (cm 2 ) 

Gewicht (g) 

Sonnebl. 

Schattenbl. 

Sonnenbl. 

Schattenbl. 

2,28 

3,11 

0,0143 

0,0204 

17,29 

29,99 

0,0918 

0,1310 

23,86 

26,64 

0,1488 

0,1475 

25,61 

35,54 

0,1899 

0,1834 

22,01 

29,42 

0,2231 

0,2119 

20,20 

31,11 

0,2121 

0,2158 

20,90 

30,18 

0,2306 

0,2297 

20,09 

30,08 

0,2202 

0,2092 

19,18 

30,17 

0,2245 

0,2529 

7,74 

13,94 

0,0495 

0,0658 

12,78 

29,04 

0,0769 

0,1516 

24,36 

32,10 

0,1605 

0,1902 

18,49 

27,42 

0,1381 

0,1682 

20,91 

32,20 

0,1679 

0,2416 

23,33 

29,39 

0,2089 

0,2231 

12,27* 

22,50* 

0,0687* 

0,1283* 

23,66 

28,99 

0,2168 

0,2353 

11,76* 

27,22* 

0,0788* 

0,1606* 

18,34 

28,66 

0,2226 

0,2304 


15,14* 


0,0976* 

20,92 

26,48 

0,2362 

0,2468 


18,39* 


0,1269* 

23,82 

29,13 

0,2447 

0,2570 

17,01* 

25,51* 

0,1480* 

0,1888* 


1975 


23. Aprii 

5,99 

5,39 

0,0405 

2. Mai 

20,04 

21,84 

0,0912 

14. Mai 

25,81 

30,02 

0,1912 

4. Juni 

30,14 

30,48 

0,2471 

29. Juni 

25,81 

29,41 

0,2665 


14,72* 

18,36* 

0,0854* 

20. Juli 

20,45 

25,60 

0,2021 


20,54* 

21,78* 

0,1755* 

19. Aug. 

24,22 

27,76 

0,2236 

15,25* 

18,53* 

0,1373* 

24. Sept. 

23,66 

33,22 

0,2604 

24,45* 

24,67* 

0,2333* 


0,0353 

0,0866 

0,0866 

0 V 1966 

0,2328 

0,0810* 

0,2066 

0,1185* 

0,2409 

0,1072* 

0,2905 

0,1699* 


* Flàche bzw. Gewicht der neuen Blàtter 
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a 


b 


y 

g/cm 




Abb. 10. Gewichtszunahme der Blattflàcheneinheit von Sonnen- und Schattenblàttern bei 
Quercus petraea — 1973; — a: Zur Geraden transformierte Sàttigungskurve (in = relativer 
Unsàttigungsgrad) b: Sàttigungskurve (A = obere Grenze; Mefiwerte; -f- berechnete Daten) 


^-2 ^ Sonnen Schotten 

RGR NAR LAR 



Abb. 11. Verànderung der Wachstumscharakteristika an Sonnen- und Schattenblàttern 

1973 
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Verànderung der Wachstumscharakteristika 

Bei Sonnen- und Schattenblàttern von Quercus petraea kònnen beziiglich des zeitlichen 
Verlaufs der Wachstumscharakteristika (Tabelle 10, Abb. 11) zu Quercus cerris àhnliche Fest- 
stellungen getroffen werden. 

Bei vorliegender Art ist allerdings die LAR stets viel hòher als bei Quercus cerris. Deren 
Wert erhòht sich in der Richtung von Sonnenblàttern zu Schattenblàttern fortschreitend wegen 


Tabelle 9 

Zeitliche Verànderung der auf die Blattflàcheneinheit entfallenden Geicichte (mg/cni 1 ) von Quercus 

petraea 


Zeitpunkte 

Sonnenbl. 

Schattenbl. 

1973 

18. Aprii 

6,70 

5,80 

4. Mai 

5,20 

4,80 

10. Mai 

6,20 

5,00 

24. Mai 

7,30 

6,30 

13. Juni 

10,00 

7,10 

27. Juni 

10,20 

6,90 

27. Juli 

10,60 

7,50 

23. Aug. 

11,00 

7,00 

26. Sept. 

11,40 

8,10 

1974 

27. Aprii 

6,40 

4,70 

3. Mai 

6,10 

5,10 

10. Mai 

6,60 

5,90 

16. Mai 

7,50 

6,00 

29. Mai 

8,10 

7,50 

19. Juni 

8,90 

7,60 


5,60* 

5,70* 

26. Juni 

9,20 

8,10 


6,70* 

5,90* 

25. Juli 

12,00 

8,10 

6,50* 

29. Aug. 

11,30 

9,60 

6,90* 

25. Sept. 

10,30 

8,80 


8,70* 

7,40* 

1975 

23. Aprii 

6,80 

6,50 

2. Mai 

4,50 

4,00 

14. Mai 

7,50 

5,90 

4. Juni 

8,20 

6,50 

29. Juni 

10,30 

7,90 


5,80* 

4,50* 

20. Juli 

10,00 

8,10 


8,50* 

5,30* 

19. Aug. 

9,40 

8,70 


9,00* 

5,80* 

24. Sept. 

11,00 

8,80 


9,30* 

6,70* 


* Gewicbte von Flàcheneinheiten neuer Blàtter 
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Tabelle 10 

Zeitliche Verànderung der Wachstumscharakteristika von Quercus petraea 


Sonnenblatt 


Schattenblatt 



RGR 

NAR( xlO*) 

LAR 

RLGR 

RGR 

NAR(xlO*) 

LAR 

RLGR 

1973 

18. 4.-4. 5. 

0,1162 

0,0654 

184,44 

0,1266 

0,1162 

0,0583 

218,62 

0,1416 

4. 5.-10. 5. 

0,0804 

0,0466 

171,03 

0,0536 

0,0197 

0,0097 

203,33 

-0,0197 

10. 5.-24. 5. 

0,0174 

0,0119 

146,05 

0,0050 

0,0155 

0,0083 

187,91 

0,0205 

24. 5.—13. 6. 

0,0080 

0,0070 

115,30 

— 0,0075 

0,0072 

0,0044 

164,33 

-0,0094 

13. 6.-27. 6. 

— 0,0036 

- 0,0037 

96,98 

-0,0061 

0,0013 

0,0009 

141,52 

0,0039 

27. 6.-27. 7. 

0,0027 

0,0030 

92,83 

0,0011 

0,0020 

0,0015 

137,57 

-0,0010 

27. 7.-23. 8. 

-0,0017 

— 0,0019 

90,92 

— 0,0014 

-0,0034 

— 0,0025 

137,29 

— 0,0001 

23. 8.-26. 9. 

0,0005 

0,0007 

88,30 

-0,0014 

0,0057 

0,0044 

130,38 

0,0001 

1974 









27. 4.-3. 5. 

0,0734 

0,0454 

162,34 

0,0835 

0,1391 

0,0695 

197,70 

0,1223 

3. 5.—10. 5. 

0,1051 

0,0665 

156,4 

0,0921 

0,0324 

0,0181 

178,87 

0,0143 

10. 5.-16. 5. 

-0,0250 

— 0,0175 

143,50 

-0,0459 

— 0,0204 

-0,0123 

166,07 

-0,0262 

16. 5.-29. 5. 

0,0150 

0,0117 

128,75 

0,0094 

0,0278 

0,0190 

145,48 

0,0123 

29. 5.-19. 6. 

0,0104 

0,0088 

117,41 

0,0052 

— 0,0037 

— 0,0029 

132,52 

— 0,0043 

19. 6.-26. 6. 

0,0053 

0,0048 

110,38 

0,0020 

0,0076 

0,0060 

127,35 

-0,0019 

26. 6.-25. 7. 

0,0009 

0,0010 

95,58 

— 0,0087 

0,0320* 

-0,0007 

0,0186* 

-0,0006 

172,10* 

123,77 

0,0272' 

-0,0004 

25. 7.-29. 8. 

0,0016 

0,0020 

85,57 

0,0037 

— 0,0171* 
0,0019 

— 0,0105* 
0,0017 

164,05* 

115,52 

-0,0006' 

-0,0022 

29. 8.-25. 9. 

0,0013 

0,0014 

93,03 

0,0048 

0,0075* 

0,0015 

0,0050* 

0,0014 

149,35* 

110,38 

0,0055' 

0,0035 






0,0147* 

0,0105* 

139,05* 

0,0121' 

1975 

23. 4.-2. 5. 

0,0901 

0,0484 

197,64 

0,1341 

0,0997 

0,0485 

223,37 

0,1554 

2. 5.-14. 5. 

0,0629 

0,0376 

160,65 

0,0210 

0,0589 

0,0288 

197,78 

0,0265 

14. 5.-4. 6. 

0,0114 

0,0090 

126,78 

0,0073 

0,0053 

0,0033 

162,54 

0,0007 

4. 6.-29. 6. 

0,0030 

0,0028 

108,93 

-0,0062 

0,0067 

0,0048 

139,47 

-0,0014 

29. 6.-20. 7. 

-0,0131 

— 0,0133 

98,71 

-0,0110 

-0,0056 

— 0,0045 

125,19 

-0,0066 

20. 7.-19. 8. 

0,0343* 

-0,0033 

0,0246* 

-0,0032 

135,14* 

104,93 

0,0158* 

0,0056 

0,0181* 

0,0051 

0,0089* 

0,0043 

201,20* 

119,24 

0,0081' 

0,0027 

19. 8.-24. 9. 

0,0042 

0,0043 

98,92 

-0,0006 

0,0052 

0,0045 

114,75 

0,004C 


0,0147* 

0,0137* 

107,12* 

0,0131* 

0,0127* 

0,0081* 

114,75* 

0,0079' 


* Wachstumscharakteristika der neuen Blàtter 
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der abweichenden Flàchen- und Gewichtsverhàltnisse beider Arten sowie deren unterschiedli- 
chen okologischen Anspriichen in geringerem Mafie als bei Quercus cerris , maximal nur auf das 
1,6 fache. 

Die Maxima der NAR und RGR der Blàtter sind bereits Ende Aprii festzustellen. Diese 
Erscheinung hàngt mit einer friiheren Belaubung und dem Einsetzen der Photosynthesetàtig- 
keit zusammen. Bei dieser Art ist die Tageseffizienz der Netto-Assimilation (NAR) in Sonnen- 
blàttern hòher und auch der Vorgang der Gewichtserhohung (RGR) verlàuft rascher. Diese 
Beobachtungen werden auch von den fiir einzelne Jahre charakteristischen Mittelwerten der 
Wachstumsraten unterstiitzt: 

Tabelle 11 


Vergleich der Blattivachstumsvorgànge von Quercus petraea und Quercus cerris 


Jahr 

Sonnenblatt 

Schattenblatt 

RGR 

NAR 10 "** 

LAR 

RGR 

NAR 10 * 

LAR 

1973 

0,0172 

0,0166 

89,86 

0,0157 

0,0122 

121,77 

1974 

0,0158 

0,0090 

107,27 

0,0090 

0,0061 

133,42 

1975 

0,0121 

0,0111 

98,53 

0,0137 

0,0108 

118,50 


Vergleichung der Wachstumsprozesse der Blàtter von Quercus petraea 

und Quercus cerris 

Bei einem Vergleich beider Arten anhand der Untersuchungen kann fest- 
gestellt werden, daB diese im Hinblick auf ihre Wachstumsvorgànge zahl- 
reiche gemeinsame Ziige aufweisen. Trotz der Àhnlichkeiten lassen sich zwi- 
schen den Arten auch gut bemerkbare Unterschiede nachweisen: 

1. Beim Vergleich der Gewichte von Blattflàcheneinheiten beider Eichen- 
arten (Tabelle 12) kann festgestellt werden, daB bei den Schattenblàttern sehr 

Tabelle 12 

Jahresmittel des Geivichtes (mgjcm-) von Blattflàcheneinheiten von Quercus cerris und Quercus petraea 


Sonnenblàtter (mg/cm a ) 

Quercus cerris 

Quercus petraea 

1973 

9,50 

8,70 

1974 

9,40 

8,60 

1975 

9,30 

8,50 

Schattenblàtter (mg/cm*) 

Quercus cerris 

Quercus petraea 

1973 

6.40 

6.50 

1974 

7,40 

7,10 

1975 

7,10 

7,10 
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àhnliche, bei den Sonnenblàttern dagegen konsequent fiir Quercus cerris hòhere 
Werte erhalten wurden: 

2. Die Gewichtsverànderungen wurden mit Hilfe einer Sàttigungskurve 
erfafìt, und durch den Vergleich der Koeffizienten der Regressionsgeraden (b) 
erhielten wir AufschluB iiber Abweichungen in der Wachstumsgeschwindigkeit 
zwischen den Arten (Tabelle 5). 

Mit Hilfe der t-Probe wurde festgestellt, datò in den Sonnenblàttern der 
Unterschied in der Wachstumsgeschwindigkeit zwischen beiden Arten in einem 
Grenzw ahrscheinlichkeit von 10% signifikant ist, bei Schattenblàttern besteht 
dagegen in der Intensitàt der Gewichtszunahme kaum ein Unterschied. 

In den Sonnenblàttern von Quercus cerris verlàuft die Gewichtszunahme 
rascher (die Gerade ist steiler), und deren Wirksamkeit ist auch hòher (die 
obere Grenze liegt hòher). 

3. In den Schattenblàttern sind auch die RGR- und NAR-Werte bei 
beiden Arten nahezu gleich, wàhrend in Sonnenblàttern diese stets bei Quercus 
cerris hòher sind (Tabellen 7, 11). Anhand der mit verschiedenen Nàherungs- 
verfahren erhaltenen ùbereinstimmenden Ergebnissen wurde angenommen, 
daB die Photosyntheseaktivitàt, die Effizienz der Assimilationstàtigkeit und 
die Geschwindigkeit der Trockensubstanzproduktion in Sonnenblàttern von 
Quercus cerris hòher sind. Der Energiegehalt dieser Blàtter ist hòher als der 
àhnlicher Blàtter von Quercus petraea (4,95 kcal bzw. 4,83 kcal, Papp, L. B., 
Papp, M. und Toth 1976). In den Sonnenblàttern von Quercus cerris wird die 
im Vergleich zu Quercus petraea hòhere Photosynthesetàtigkeit auch durch die 
Bildung màchtigerer assimilierender Gewebeschichten, hauptsàchlich entwickel- 
terer Palisadenparenchymschichten ermòglicht. 


Vergleichende Analyse der Ergebnisse von drei Untersuchungsjahren 

Flàchen- und Gewichtsverànderung der Blàtter von zwei Eichenarten 
wurden drei Jahre lang 8 lOmal jàhrlich an Blàttern der Sonnen- und Schat- 
tentriebe der Laubkrone untersucht. Zur vergleichenden Analyse der drei 
Jahre (beziiglich Blattflàche und -gewiclit) wurde multivariable Varianzana- 
lyse durchgefiihrt (Tabelle 13). 

Es wurde die Hypothese aufgestellt, daB in den Versuchen die Jahre (A), 
Zeitpunkte (B) und die Lage der Blàtter in Schichten mit unterschiedlichem 
Strahlungsangebot (C) die Flàchen- und Gewichtsdaten beeinflussen, und in 
ihrer Varianz neben (lem zufàlligen Fehler die Wirkungen der erwàhnten Fak- 
toren und deren in verschiedenen Kombinationen auftretende Wechselwirkun- 
gen zum Ausdruck kommen. 

Bei beiden Arten wurde folgendes festgestellt: 

I. 1. Der Mittelwert von Blattflàche und -gewicht kann in alien drei 
Probenentnahmejahren als gleich betrachtet werden. 


11 
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Tabelle 13 


Ergebnisse der Varianzanalyse 


Flàche unbeschàdigter 

Blàtter 

Quercus 

cerris 

Quercus 

petraea 

A Jahre 

* * * 

ns 

B Zeitpunkte 

* * * 

*** 

C Sonnen- und Schattenblàtter 

* * ♦ 

*** 

A x B 

* * 

* 

A x C 

ns 

** 

BxC 

ns 

ns 

AxBxC 

ns 

ns 

Gewicht unbeschàdigter 

Blàtter 

Quercus 

cerris 

Quercus 

petraea 

A Jahre 

* * * 

ns 

B Zeitpunkte 

*** 

*** 

C Sonnen- und Schattenblàtter 

* * 

ns 

A X B 

*** 

ns 

A x C 

ns 

+ 

BxC 

ns 

ns 

AxBxC 

ns 

ns 


*** signifikant in einem Grenzwahrscheinlichkeit von 0,1% 

* signifikant in einem Grenzwahrscheinlichkeit von 1% 

* signifikant in einein Greznwahrscheinliehkeit von 5% 

-(- signifikant in einem Grenzwahrscheinlichkeit von 10% 
ns nicht signifikant 

2. Ini Mittel der Zeitpunkte und Jahre wurden signifikante Unterschiede 
in der Flàche von Sonnen- und Schattenblàttern beobachtet. 

3. Ini Mittel der Zeitpunkte erreichen die den Flàchen entsprechenden 
Gewicbte der Sonnen- und Schattenblàtter in keinem Jahr in einem Grenz¬ 
wahrscheinlichkeit von 5% einen akzeptablen Unterschied. Das kann auch 
ausdriicken, daB das Gewicht der geringerflàchigen Sonnenblàtter — wegen 
des in ihnen stattfindenden intensiveren Gewichtszunahmeprozesses — den 
Mittelwert der Gewichte von gròfìerflàchigen Schattenblàttern erreicht oder 
signifikant ubersteigt. 

4. Der Mittelwert der Blattflàchen zeigt bezuglich Sonnen- und Schatten¬ 
blàtter lediglich zwischen den ersten drei bzw. vier Probenentnahmezeitpunk- 
ten <‘inen signifikanten Unterschied. Ini Flàchenwachstum der Blàtter von 
Quercus petraea ist bereits ab Mitte Mai, bei Quercus cerris dagegen ab Anfang 
Juni kaum Yerànderung festzustellen bzw. die Zunahme ist fiir einen akzepta¬ 
blen Unterschied nicht ausreichend. 
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Ein signifikanter Unterschied der Fliiche von Sonnen- und Schatten- 
blàttern besteht bei Quercus petraea ab Mille Mai, bei Quercus cerris ab Mitte 
Juni. Das steht im Zusammenhang mit einer immer starkeren SchlieBung der 
Laubkrone, hauptsàchlich der Verànderung der Lichtverhàltnisse. 

Die Gewichtszunahme ist ein im Vergleich zur Flàchenzunahme lang- 
samerer Yorgang. In alien dr(*i Jahren unterscheiden sich nur die Gewichte 
jedes zweiten aufeinander folgenden Probenentnahmezeitpunktes in beiden 
Lichtversorgungsschichten signifikant. 

II. 1. Auf Flachen- und Gewichtsvarianzen iibten unter den drei unter- 
suchten Faktoren (Jahr, Probenentnahmenzeitpunkte, Lage in Sonnen- und 
Schattenbereich) die Probenentnahmezeitpunkte die gròBte Wirkung aus (Ta¬ 
belle 13). 

2. Die Jahre und Zeitpunkte beeinflussen niclit die Wirkung von Sonnen- 
und Schattenniveaus auf Flachen- und Gewichtsvarianzen. (Zwischen den Fak¬ 
toren A—C und B—C wurde keine Wechselwirkung beobachtet.) 
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NOTICE: SIXTH SYMPOSIUM ON LIVING 
AND FOSSIL DIATOMS 

BUDAPEST, HUNGARY. SEPTEMBER 1-6, 1980. 


This is thè first announcement for thè Symposium on Living and Fossil 
Diatoms to he held on September 1—6, 1980 at thè Hungarian Geological 
Society in Budapest, Hungary. Scientists working on thè morphology, ecology, 
biostratigraphy and taxonomy of Living and Fossil Diatoms are invited to 
attend thè symposium and to present papers or demonstrate their work. 
Deadline for abstracts, March 1, 1980. For preliminary registration and sub- 
mission of titles of contributed papers mail to Dr. Marta Hajós, Hungarian 
Geological Survey Budapest, Post Box, 106. Hungary 1442. 
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M. Little, N. Paweletz. C. Petzelt, IL Ponstigl. I). Schroeter. IL-P. Zimmermann, 
(eds): Mitosis: Facts and Questiona. 1977, pp. 253. SpRiNGER-Verlag; Berlin, Heidelberg, 
New York. 

An informai discussimi of mitosis led a sniall group of research workers to organize a 
meeting on this topic. For this reason thè workshop “Mitosis: Facts and Questions” was lield 
at thè German Cancer Research Center in Heidelberg from Aprii 25 — 29, 1977. Nine introduc- 
tory lectures were given for thè main topics followed by extensive discussions of facts and 
problema. The experiments in progress were presented as poster demonstrations. In this 
volume of thè “Proceedings in Life Sciences” series thè introductory lectures, discussions and 
poster abstracts are published hy thè SPRINGER-Verlag, on paper of excellent quality. 

The first Session deals witli “The Timing of Celi Cycle Events” presented hy J. M. 
Mitciiison. The author considera “here not what happens but why it happens, in thè sense 
of what sigimi for division is received hy a growing celi”. In bis lahoratory thè division control 
is studied in thè fission yeast Schizosaccharomyces pomhe. After description of thè yeast and 
thè celi cycle events thè role of celi size in division control is considered. The descrihed results 
suggest a sizer control operating on division. To resolve this prohlem size mutants were isolated 
and thè effect of nutrient sliifts was studied. The results provide evidence for sizers operating 
at thè time of nuclear division. It is considered DNA synthesis and thè sizer inay control tlie 
changes in growtli rate, too, 

“Surface signals and cellular regulation of growtli” is written hy C. M. Edelman. P. 
D’Fustaciiio, D. A. McClain and S. M. Jazwinski. The first part is this paper summarizes 
thè evidence for thè existence of cellular structures that mediate thè transmembrane control 
events. Speeific celi surface receptor proteina are suhmitted to anchorage modulation. An 
appropriate surface modulating assemhly is involved in this process. All of thè data dis- 
cussed provide evidence for participation of components of surface — modulating assemhly in 
growtli control of nornial cells. In transformed cells alteration of thè surface — modulating 
assemhly is important. Finally, thè authors deal withthe prohlem of initation of DNA replica- 
tion, and tliey descrihe a useful assay to define cytoplasmic activators of DNA synthesis that 
appear to he subjected to growth control. 

In Section 3, IL Fuge discusses thè “Ultrastructure of Mitotic Cells”. To understand 
thè function of thè mitotic mechanism a knowledge of thè fine structure of mitotic cells and 
types of spindle microtuhules is indispensable. First, organization of mitotic spindles of low 
eukaryotes is descrihed. The Author gives in detail thè extranuclear spindle formation of 
Dinophyceae as well as hypermastigote flagellates, thè occurrence of intranuclear and “open” 
celi division as well as intranuclear spindle organization. The next parts of thè paper deal 
with organization of thè mitotic spindle in higher plants and animals. The data clearly show- 
thè role of microtuhule organization centers in spindle formation and thè process of arrange¬ 
ment, as well as, distrihution of spindle microtuhules during meta- and anaphase. Data are 
given for differences between higher plant and animai cells. 

Prohlems of thè “Microtuhule Organizing Centers of thè Mitotic Spindle” are pre¬ 
sented hy G. G. Borisy and IL R. Gould. In thè fourth Section recent research on tlie spadai 
regulation of microtuhule assemhly in mitotic cells is presented. This process appears to he 
controlled hy post-translational mechanisms. There are microtuhules that forni spontaneously 
by self-assembly requiring some diffusible nontubulin factors. On thè other hand, there are 
microtuhules wliose site-initiated assemhly is initiated hy a nondiffusible mucleating element. 


Acta Botanica Acadentiae Scientiarum Hungaricae 25, 1979 


168 


RECENSIONES 


These results suggest that formatimi of thè mitotic spindle involves some microtubule - 
organizing centers. The role of centrosomes and kinetochores in thè organization of inicro- 
tubules of thè mitotic spindle is also discussed. 

Section 5 is written by J. W. Sanger: “Nontubulin Molecules in thè Spindle”. The 
finding of thè cytoplasmic contractile proteins suggest their important role in celi motility. 
Actin and myosin like proteins could be detected in thè spindle apparatus of nonmuscle cells. 
Electron microscopie techniques, fluorescent and immunofluorescent probes are thè useful 
methods for detecting thè actin and myosin-like protein in thè mitotic cells. On thè basis of 
thè recent experimental results, explanations for chromosome movement of mitotic cells 
are given. 

Section 6 includes a study of “Mitosis in Differentiation, Morphogenesis, and Cancer” 
presented by F. Duspiva. “The question arises whether thè only purpose of mitosis is to dis- 
tribute, as perfectly as possible, thè genome from thè rnother celi to thè daughter cells, or has 
mitosis additional functions essential for differentiation” and morphogenesis. The second 
concept is supported by thè role of spindle axis in orientation in differentiation. Processes of 
morphogenesis involve differential mitoses. Due to thè differential mitosis a derivation in 
phenotype of celi populations occurs. The differential mitosis is influenced by specific cyto¬ 
plasmic determinants. The nuclear-cytoplasmic interactions can influence thè morphogenetic 
capacity of nuclei. The author emphasises thè role of celi cyeie research concerning differentia¬ 
tion. Finally, thè problems of differentiation and cancer as a special case of dedifferentiation 
are discussed. 

R. B. Nicklas focuses on chromosome movements of mitosis presenting thè Session 7. 
“Chromosome Movement: Facts and Hypotheses.” The author reviews thè current status of 
three generai types of hypotheses explaining chromosome movements in anaphase. In pro- 
metaphase, however, thè chromosome movements may be controlled by different mechanisms. 
It is important “to understand thè regulation of thè inotors, especially in thè control of 
chromosome velocity and of Congression in prometaphase”. 

The paper of J. R. McIntosh includes a study on “Mitosis in vitro: Isolates and Models 
of thè Mitotic Apparatus” (Session 8). In thè introduction an excellent glossary of thè specific 
terrns is given. A clear description of thè terms lielps us to understand this topic of cytology. 
The author reviews thè isolation of thè mitotic apparatus, thè spindle and also some experi¬ 
mental spindle model systems. The experimental descriptions are followed by a discussion of 
spindle models to explain thè spindle regulation mechanisms. 

In thè last session “Future Research on Mitosis” is discussed by D. Mazia. Study of 
mitosis is inseparable from events of thè whole celi cycle. The whole mitotic cycle can be 
divided into two phases. In thè first phase regulation of turning on thè steps of chromosome 
replications and changes of chromosome condensation occur. In thè second (so-called) distribu- 
tion phase thè sister chromosomes are distributed to sister nuclei. It is important to study thè 
transition events resulting in transition from thè replicative phase into thè distributive phase. 

In thè future more research is necessary to know thè relationship and coordination of 
thè chromosome cycle and thè spindle cycle. Progress is expected is thè research of pole forma- 
tion and orientation of poles. Finally, perspectives of problems of mitosis are discussed. 

The papers presented are supported by abundant literature and followed by wide- 
ranging discussions. The short abstraets of thè presented poster demonstrations dose thè 
volume. The lectures and discussions of workshop are abundantly illustrated by figures of 
first-class quality. 

This excellent publication of thè SPRINGER-Verlag can be highly recommended to all 
interested in celi division, celi cycle differentiation, morphogenesis, ultrastructure of cells, 
problems of microtubules, cancer and also in celi physiology as well as cytogenetics. 

E. I. KovÀcs 

H. E. Fischer: Heterosis. Voi. 9 of thè series “Genetik, Grundlage, Ergebnisse und Probleme 
in Einzeldarstellungen”. Fischer Verlag, Jena 1978, 163 pp. 22 illustrations 

After short historical survey, thè theoretical and practical implications of heterosis are 
discussed and suminarized in eight chapters, by both a classical and molecular genetical 
approach. The earlier, classical conceptions on heterosis, as well as thè occuring notions and 
definitions are summarized in thè various chapters, where partly thè terminology is analysed 
historically, but thè notions clarified on thè basis of thè examples and analyses which are 
presented also promote thè interpretation of thè chapters in succession. Forms at a gene level 
which play a part in thè heterosis occuring in thè interrelationship of geno- and plasma types, 
thè role of thè surroundings in thè developinent of heterosis, molecular genetical implications. 
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and a few examples and possibilities of thè application» in practice of heterosis are contained 
in thè various chapters. 

The earlier conceptions explaining thè phcnomcnon of heterosis are arranged, in two 
groups. The hypotheses based on heterozygosis and called “superdominance” are classified 
into one of thè groups, and thè genetical and biochemical background of super-dominance is 
also described in detail with respect to thè regulation of enzyme syntheses. The hypo- 
thesis called “dominance” belongs in thè other group where heterosis is explained by means 
of thè additive effect of thè dominant genes. On thè basis of these conceptions, thè continuation 
of heterosis effect in thè F 2 generation can also he explained. Both interpretations are such 
questions tliat recur in thè chapter dealing with molecular-genetical aspects. 

In examining thè phenomenon of heterosis, gene-interactions can he taken into con- 
sideration from several viewpoints. A given “harmonious” interaction, complementarity, and 
fitness are strongly modified by thè change in thè gene combinations. 

The balance of enzyme levels, strongly influencing thè physiological state, is linked 
with heterosis as a gene product. The summary contains a number of examples from plants. 
Special forms can come into existence, as e.g. homogametic heterosis in thè case of Oenothera , 
where owing to thè ring connection of thè chroinosomes thè complete genome functions as 
a complex. 

The differences in thè heterosis effects among thè reciprocai hybrids are indications of 
thè harmony and of thè presence of possible interactions among plasma type, genome and 
plasmon. In certain examples, this difference can be traced back to organellum types, e.g. 
mitochondrion in Sorghum specie». 

From thè viewpoint of phenotypic influence, fitness, thè environment influences hetero¬ 
sis acting as a criterium in thè realization of actions at a gene level. Adaptive heterosis, thè 
introduction and explanation of thè notions of eu- and pseudoheterosis are contained in this 
sphere of topics and are dealt with by thè author. 

A separate chapter w ith a number of illustrations contains thè theoretical considerations 
related to thè utilization of heterosis for animai husbandry and plant breeding. 

There are more than 300 items of references indicating thè comprehensive elaboration 
of thè topic; ampie interpretations and examples at a classical and a molecular level are 
provided. 

A. H. Nagy 

N. W. Timofeeff-Ressovsky —A. N. Jablokov N. V. Glotov: Grundriss der Populations- 
Ichre. VKB Fischer Yerlag. .lena 1977. 266 pp (with 89 illustrations) 

Volume 8 of thè serie» ‘ fc Genetik” edited by Prof. H. STUBBE, and published by VEB 
Gustav Fischer Verlag (GDR). is a translation of thè hook entitled Ocerk uceniya o populjacii 
(Moscow 1973). 

Books with a similar title have been published in great number particularly in 
English in thè past two decades. In 1973 even in thè GDR a high-level hook on population 
genetica was published (I). Sperlich: Populationsgenetik, Stuttgart 1973). also by Gustav 
Fischer Verlag. Considering this, thè hook of Timofeeff-Ressovsky, Jablokov and Glotov 
is in many respect a step backwards, although in some other aspects it is also an advancement. 

The hook is divided into 5 larger chapters. The first one entitled Biosphere Bio- 
geocenosis- Biocenosi»- Population approaches thè Earth from thè space and finally reaches 
thè concept of population. thè characteristics of which are outlined in Chapter Two entitled 
Population, Chapter Three (Population Genetics) gives elementary basic knowledge of 
thè subject. 

Chapter Four entitled Population-Phenetics, is rather unique, dealing with a subject, 
usually not even touched upon in other population biological books. Many of thè expressions 
in this chapter like phenofond and gene-fond are hardly in use nowadays. The last 
chapter entitled Populations — Evolution — Systematics discusses thè types and factors of 
speciation. Each chapter ends with “closing remarks” summarizing thè preceding discussion. 

What is most missing in thè hook is thè endavour to give exact formulations. Population 
biology is one of thè few biological disciplines where thè rules can be expressed by simpler or 
more complex mathematical equations. Such biomathematical treatment of populations has 
long traditions; also in thè authors’ country. The authors do not follow this trend but they 
rather choose thè mudi more lose verbal solution instead of thè mathematical expression. 
In this way such essential basic knowledge is practically left out of consideration as for example 
thè exponential and logistical growth equations of thè populations, tliosc of thè various types 
of selection and of thè random processe», thè most fundamental formulations of thè inter- 
relationships in populations, as for example thè Lotka -VoLTERRA-type equations, etc. 
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It is at thè same time a positive feature of thè hook that there are field observations 
in great number, which are illustrative examples of thè population dynamics from various 
aspects. 

Most of thè illustrations in thè book are taken from Timofeeff-Ressovsky’s earlier 
publications and, given in collection, they represent a remarkable value of thè book, particu- 
larly for us, because they are mainly European examples. 

The book of Timofeeff-Ressovsky, Jablokov and Glotov can be recommended to 
two types of readers, first to those who would like to know soinething of population biology but 
could be frightened away from this even by a simple exponential equation describing thè 
population growth; and second, to readers who are specialists of population biology but who 
could use thè book as a supplementary illustrative collection of examples. 

G. Vida 

Bewley, J. D. and Black, M.: Physiology and biochemistry of seeds in relation to germina- 
tion. I. Development, gerinination and growth, 1978. SPRINGER-Verlag, Berlin, Heidelberg, 
New York; 306 pp., 122 figures 

The authors’ aim is to consider “thè biochemical and physiological phenomena that 
occur in a germinating seed and thè activities that are unique to germination such as food 
rnobilization and carly growth of thè seedling”. First thè book acquaints witli thè structure of 
thè seed, with thè physiological and biochemical processes taking place during thè seed inatura- 
tion and later deals with thè same events proceeding in thè germinating seed. The book con- 
sists of seven chapters each one having several sections. At thè end of eacli chapter is an 
abundant reference list. Both English and botanical names of plants are used and a glossary 
and an index of them can be found as well. Moreover there is an author and subject index. 
The book is well illustrated with drawings, electron micrographs, biochemical pathways. 

The first chapter deals with thè seed. germination in generai, thè measure of germina¬ 
tion (commonly used number of germinateci seeds after a certain time), and thè various 
inethods used for calculating thè mean germination rate of a population. 

The second chapter is rather a basic one for thè better understanding of thè subsequent 
chapters. Here thè seed structure of species of different plant families, thè food reserves of 
seeds (protein, lectins, phytin, carbohydrates, etc.), their accumulatimi and location because 
they are closely associated with thè structure are discussed. The reserve composition of seeds 
is reviewed in detail. The authors refer to its modifying factors, such as genetic factors, breed- 
ing, environmental conditions. 

The third chapter concentrates on thè studies of seed maturation. The developmental 
processes in thè Gyinnosperms and thè Angiosperms, are reviewed briefly a comprehensive 
study on thè production and Storage of reserves in thè seeds is given both in cereals and in 
dicots. The authors describe thè physiological and thè biochemical processes taking place 
during thè synthesis of different storaged reserves, thè differences in thè synthesis among thè 
cereals, endospermic and non-endospermic legumes. The other sections of this chapter contadi 
thè energy supply in thè maturing seed. thè fate of thè synthesizing apparatus, hormones and 
their role in thè developing seed. 

The following two chapters (4, 5) are concerned with thè imbibition, germination of 
seed. and growth of seedlings as well as thè biochemistry of these processes. Chapter 4 treats 
thè role of water including thè water uptake by seeds, kinetics of this process and thè various 
factors affecting thè germination, such as soil moisture tension, thè size and mucilage content 
of seeds, thè nature of seed surface, etc. 

The authors discuss thè biochemistry of germination and growth in three sections of 
chapter 5, which are respiration, thè protein and nucleic acid synthesis as well as thè DNA 
synthesis. 

In chapter 6 thè processes taking place after radicle emergence in thè germinated seed 
are discussed. The rnobilization of different types of stored reserves (carbohydrates, lipid, 
protein and phosphorus — containing compounds), their metabolisms and hydrolysis both in 
cereals and in dicots are reviewed and presented with graphs, electron micrographs. 

The last chapter concerns thè control processes in thè rnobilization of stored reserves. 
It “involves a consideration of thè effects of plant hormones on celi metabolism and, more 
specifically, of their actions in non-growing Storage tissue”. The cereal grain has proved to be 
most suitable object for studving these processes. 

The book summarizes thè comprehensive modern knowledge on thè physiology and bio¬ 
chemistry of seeds in relation to germination, so it will be very useful for advanced students 
and research workers. 

E. Molnàr 
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G. Farkas: Nòvényi biokémia (Plant Biochemistry). Akadémiai Kiadó, 1978, pp. 405. 

Gàbor Farkas’s work entitled Novényi biokémia contains a maximum amount of 
knowledge available in this brandi of Science in a minimal sized volume. It comprises nine 
chapters discussing thè inost important results. At thè saine time, a number of such unresolved 
problema are treated arising from thè special character of higher pianta. 

Chapter One provides informatimi on thè material that has accumulated so far in 
photosynthesis, with emphasis on thè charaeteristics and differences occurring in patlis of C 3 
and C 4 dicarbonic acids, which play an important part in plant productivity, thus, on light 
respiration and on thè varying possibilities of thè effectiveness of photosynthesis. Chapter Two 
deals with thè biochemistry of plant respiration, and, in addition, with some special plant 
physiological aspects of metabolism in respiration, as for example shoot respiration, climac- 
terical respiration, salt respiration, parasitogenic respiration and that in thè area of a 
wound, etc. Little have been known on plant lipid metabolism and thè function of celi 
membranes at present, but these have recently gained importance. The interim results obtained 
are summarized in Chapter Three. The problems of nitrogen and autotrophy are discussed in 
Chapter Four. Here special care is taken to provide a criticai analysis and synthesis of thè 
results of new and old observations made in thè field of nitrogen bonding. 

In thè past decade, in thè field of plant biochemistry, our knowledge of thè course of 
thè synthesis of nucleic acid and protein has probably achieved thè greatest development. The 
rapidly changing, often contradictory theories are summarized in a clear-cut manner in 
Chapters Seven and Eight. The special problems of thè synthesis of nucleic acid and protein in 
higher plants, with regard to celi divisimi, growth, development and aging, are discussed 
at thè end of Chapter Eight. 

Chapters Five, Six and Nine deal in short with thè metabolism of amino-acids, nucleo- 
tides and of secondary metabolism products. Regrettably, thè author does not provide any 
results in relation to bioregulators, stimulating and inhibiting materials; it would have been 
useful for specialists either interested in thè theory or working in thè field of applied plant 
physiology. 

The hook is pleasant reading owing to its good style and way of editing; after furnishing 
thè niost essential statements, thè author also summarizes thè experimental data which con¬ 
fimi thè validity of thè statements. 

The author provides thè reader with basic knowledge in simple sentences. Therefore, 
thè hook can be recommended to those who wish to know thè “way of plant biochemical 
thinking”, thè charaeteristics of raising thè problems, and thè traps occurring in thè study of 
thè metabolism of higher plants. 

The shorteomings that appear in acquiring knowledge on a larger scale are often char- 
acteristic of researchers absorbed in their own field of investigation. The reading of this hook 
is to be recommended to those also who wish to be well-informed in thè recent results of plant 
biochemistry on a larger scale, in addition to their special field. I should especially recomniend 
this hook as a basis for studies to those university lecturers whose task is to train thè biologists, 
agrarian engineers of thè future and thè specialists dealing with environmental problems. 
Last but not least, thè knowledge of this hook is necessary for future plant physiologists 
since by means of this hook they will be able to recognize thè pleasant as well as thè difficult 
sides of their vocation in their perspectives. 

Thanks are due to thè Akadémiai Kiadó for thè publication of thè hook on a short-terni 
schedule. We only hope that our specialized literature will be enriched with even more, similar 
“text-books” on a high level which will be of use for all of us. 

M. Dévay 


W. Frey, M. Hurka, F. Oberwinkler. (eds): Beitrage zur Biologie der niederen Pflanzen. 
1977. Stuttgart -New York, G. Fischer Veri., 233 pp. 

The hook has been compiled and dedicated by thè authors and thè editors in honour 
of thè 70th birthday of Prof. Dr. Karl Màgdefhau. The articles, dealing with thè taxonomical, 
phylogenetical and ecological problems of cryptogamous plants are new in their results, inter- 
esting, and use inodern inethods. 

W. Jung’s study (Die ersten Landpflanzen) on thè first terrestrial plants, suminarizing 
thè rescarch results obtained so far, deals with thè phylogenetical importance of Psilophyta; 
thè stili existing problems are not neglected and thè necessity of further research is eniplia- 
sized. Finally, thè conditions of plant life in terrestrial plants are analysed. 
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M. Hurka’s article (Isoensyme und Systematik), and that of A. Bresinsky (Cheino- 
taxonomie der Pilze) deal with plant biochemistry. Isoenzymes today play an important part 
in evolution physiology. Their examination may open important vistas ori thè vital questions 
of evolution and taxonomy. For example, with regard to thè role of gene drift within naturai 
populations and among them; thè effect of fertilization System on thè structure of a kinship 
circle; or to thè processes of species formation, etc. 

The importance of thè recognition of thè metabolism products of fungi and of their 
toxic materials in taxonomical evaluations has been known since long. Accurate Chemical 
analysis, grouping, and modern methodical determination of these specific fungi compounds as 
well as thè exploration of their chemotaxonomic importance (thè phylogeny of fungi, separa- 
tion of related species, etc.) are thè result of thè recent decades. 

E. Muller deals with thè phylogeny of Ascomyceta (Systemfragen bei Ascoinyceten); 
while thè study of F. Oberwinkler with thè new System of Basidiomyceta (Das neue System 
der Basidiomyceten). 

M. Schuster writes about thè evolution of Hcpaticae and Anthocerothae (The Evolution 
and Early Diversification of thè Hepaticae and Anthocerotae ), stating that both forni a mono- 
phyletic group. 

W. Frey informs us about thè new position on thè phylogenetical history and groups 
of relatives of mosses in his article entitled “Neue Vorstellungen iiber die Verwandtschafts- 
gruppen und die Stammesgeschichte der Laubmoose”. His examinations were extended to 
fossil specimens (Muscites plumosus , M. fontinaloid.es, etc.); to thè structure of tissue. The 
author established thè phylogenetical connection between thè great groups of relatives of 
mosses. 

There two remarkable studies in thè volume on lichens, by J. Poelt — E. Romauch: 
Die Lagerstrukturen placodialer Kiisten- und Inlandsflechten. Ein Beitrag zur òkologischen 
Anatomie der Flechten: and by S. Winkler: Flechten und Moose als Bioindikatoren. 

Poelt —Romauch, byexamining thè habitat structure of Coastal and terrestrial lichens, 
stated that thè changes in thè habitat structure of Coastal lichen can be explained by ecological 
effects. These species live in habitats extremely exposed to lasting strong winds, salty sea- 
water, and related mechanical effects (sand grains, icecrystals, etc.). The hyphae of thè Coastal 
crustose lichens are strongly attached to one another, thè algal layer is divided into knots by 
thè hypha bundles, while thè medulla is densely filled with hyphae which are intertwined. The 
species pairs which were examined are as follows: Caloplaca granulosa —Cai. verruculifera; 
Cai. saxicola — Cai. scopularis ; Xanthoria elegans — X. resendei ; Candelariella medians — C. are - 
tica ; Lecanora reuteri — L. straminea ; Rinodina nombosa — R. balanina. 

A survey of thè investigations and results achieved so far is given by I. Windler. It is 
expected from bioindicators that they should indicate thè harmful materials early and in 
relatively simili amounts. Lichens and mosses are plants that react very sensitively to harmful 
materials. After surveying tlie town ofTiibingen, and establisliing thè “lichen desert” and thè 
“struggling zone”, he elaborated and applied a very demonstrative statistical method of 
quantitative analysis of lichen and moss vegetation. The extent of damage was examined in 
site examinations, partly morphologically and partly by photosynthesis measurement (gas 
metabolism). 

K. Dobat: Zur Ókologie und Okogenese der Lampenflore deutscher Schauhòhlen deals 
with thè plant associations of 30 German caves, based on his own investigations and on thè 
data of thè literature. He determined thè course of growth taken by thè “lamp flora” from thè 
algae to ferns, and examined thè number of taxa occurring in relation to thè number of light 
sources and to light intensity. Mosses and then algae occur in greatest quantity, while lichen 
only occasionally, in Lepraria stadium or in undeterminable forms. The author’s conception 
on thè passive inigration of plant structures into thè world of caves is very important. 

P. K. Verseghy 

B. F. Keegan, P. O. Céidigh and P. J. S. Boaden (eds): Biology of Benthic Organisms- 
Pergainon Press, Oxford, 1977. pp. XXXIII -f- 630. 

This book contains sixty-three papers delivered thè llth European Symposium on 
Marine Biology, held at thè University College, Galway (Ireland) from Oct. 5 till Oct. 11, 1976 
in connection with thè theme. 

The papers are well illustrated with tables, graphs, rnaps, photographs and reference 
lists. The text is quite readable, although thè typescripts of thè authors have been reproduced 
in their originai forin. Eight of thè papers are written in French, thè others in English. 
Unfortunately, thè volume has no subject index. 
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The themesof thè papers are very widely with respect to thè object of thè studies, location 
of sampling (within Europa), thè disciplines used (such as ecology, physiology, population 
dynamics, genetics, etc.). 

Therefore, a detailed review of thè whole volume is beyond thè scope of this paper. So it 
seeins to he hetter to list thè major topics discussed in thè papers. The scquence of thè topics 
does not mean a rank of importance and they are not identical with thè titles of thè separate 
papers. The number of papers dealing with one or another topic is very different, that is several 
papers can helong to one topic, and vica versa. The purpose of this list is to give a relatively 
accurate picture of thè contents of this hook. 

The following topics are found in thè volume: 
structure, organization, development, succession of different inacro- and meiobenthic com- 
munities on different types of substrate (e.g. rock, sand, inud, etc.) in different zones 
(littoral, bathyal, etc.) 

benthic community structure in relation to substrate, physical, oceanographical and bio- 
logical parameters 

horizontal and vertical distribution and/or microdistribution of different groups ( Oligo - 
chaeta . Polychaela , Copepoda , bathyal Decapoda , benthic vegetation); distribution of benthic 
phyto- and zoocoenoses along light gradient in a superficial marine cave; thè importance of 
biological interactions in thè zonation of deep-sea gastropods 

composition, changes in composition through space and time of various groups (e.g. Poly- 
cheate . Echinodermata , Nematoda , periphytal Copepoda) and/or communities (e.g. different 
sublittoral communities, meiobenthic Gastrotricha subcommunities, etc.) 
relative abundance of macrobenthic species and fishes 
colonization of different substrates by molluscs 

thè role of environmental factors in thè dispersion of different genotypes of Mytilus edulis 

— thè problem of re-establishment of species 

— thè role of environmental factors on stability and distribution of rocky shore communities 
thè contribution of littoral organisms to thè zooplankton of inshore waters 

— composition, density, biomass and vertical extension of benthic vegetation 

primary production and biomass of sublittoral muddy sands, Fucus vesiculosus and Lami¬ 
naria hyperborea 

— soft-bottom macrofauna production 

— direct uptake of dissolved nutrients by soft bodied benthic invertebrates 
studies on suspension and deposit feeding communities 
predator-prey interactions; predation press and community structure 
energy transfer from marine macrophytes to consumers 

— anaerob N-fixation in sediment 

reproductive strategies of different species (Littorina rudis , Alcyonium hibernicum and 
Alcyonium digitatimi) 

autecological studies of several species ( Sargassum muticum , Modiolus modiolus , Sibogli- 
num fiordicum, and different epifaunal algae) 

epibenthic assemblages and thè indicatimi of environmental conditions 

— niche studies of several littoral fishes 

— thè efficiency of benthic sampling methods. 

As we can see thè variety of thè theines is large enough, and most papers bave an 
ecological approach. The volume gives a cross-section of thè recent problems having emerged 
during thè study of marine benthic organisms. So it is very useful for everybody interested in 
this field, but a specialist can make use of it, too. 

J. N. Nosek 


R. II. W hittaker and S. A. Levin (eds.): Niche. Theory and Application. Benchmark Papers in 
Ecology/3. Dowden, IIutchinson and Ross, Ine., 1975, pp. 448. 

The volume, selected edited and commented by R. II. Whittaker and S. A. Levin, 
is a vitally important part of thè series entitled Benchmark Papers in Ecology. The hook 
consists of 41 selected papers, divided into 7 Parts each provided with Editors’ Comments. 

The merit of thè volume is twofold: thè selected papers provide us with many studies 
which are not readily available today or at all, and thè Editors’ Comments (especially those on 
Parts II, III and IV) are in themselves to he considered as valuable, independent studies. 

The four articles selected for Part I, lead as back to thè roots of thè niche concept; 
to Grinnells rather more faunistic and Eltons more functional, but by all means qualitative 
conception. In Part II, thè most esscntial extraets from thè works of thè classics of com- 
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petitive exclusion (Volterra, Gause) are presented, while in thè Editors’ Comments certain 
corrections are to be found wliich cali attention to thè importance of genetical feedback — in 
addition to that of coinpetition — and again to thè significance of interaction between age 
classes, or to that of predation, as these are essential factors in thè regulation of populations. 

The species respond differently to thè factors which arise in thè community in space 
and time, and thè response given to these spatio-temporal differences will be decisive with 
respect to thè species’ coexistence. Part 111 deals with niche axes, while thè editors’ Comments 
with such questions that determine thè nature of thè variables within thè community. It is 
expounded in thè Comments that in thè community thè most compact set of niche axes is 
given by thè minimum independent series of limiting factors. Such zoologically important 
examples are dealt with as thè coinpetition along canopy height, thè competition along with 
thè nutrient volume axis, predation and parasitism. Seasonal changes frequently involve 
paraineter changes taking place on a time scale; this gradient within thè community is to be 
considered often as niche axis. Part of thè examples is again ornitliological; but ampie examples 
could have been taken from thè rich flowering-fruiting pattern of tropical forests (such cita- 
tions would have been even more interesting because they can provide at thè same time nice 
examples of thè co-evolution of plants and animals). In this Part, thè selection provides space 
for a few works dealing with population structure (genetical structure, age composition, dis¬ 
persimi, sex-ratio, etc.). Spatial aspects will be interesting for botanists: in uniform environ- 
ments, coexistence can become possible as a result of randoin colonization and thè diversifica- 
tion following that. Teinporal changes ensuing in thè genetical structure may even perinit 
complete competitors to coexist, thus, also a genetical variatile can be a niche axis (for example, 
interspecific frequency dependent selection). Two botanical works are presented in Part III; 
short extract of Whittaker entitled “Niche space and species importance” from bis hook 
“Communities and ecosystems”, and Hutchinson’s famous study entitled “The paradox of thè 
plankton” (1961). 

Part IV deals with habitat and niche dimensions. The separation of habitat and niche 
(cf. thè important article of Whittaker — Levin —Root 1973, at thè end of thè collection) is 
consistent also in thè hook; thè concept of habitat intercommunity, and of niche intracom- 
munity; thè ecological evolution takes thè direction of habitat differentiation. A number of 
indices are suggested for thè description of thè habitat, as is contained in thè Editors’ Com¬ 
ments. 

The niche axes, as against thè habitat axes, are rather more defined biologically (for 
example, thè fine features in thè liabits of prey and predator; thè Chemical characters of thè 
plant which may protect against consumers). For thè description of thè niche, thè following 
data are important; forni of thè distribution of thè population, niche width. niche overlap, 
niche pattern on an axis, niche forni. In thè Editors’ Comments also thè competition coefficient 
a ij (as an index of thè overlap), and thè Levins—VANDERMEER- type community matrix are 
dealt with in detail. It is also in this Part that thè sample of articles is appropriately repre- 
sentative. 

Part V deals with spatial and ternporal contexts of thè niche. Species looking for habitat 
in new areas may disappear for example if there is no niche available for them, while others 
(for example newly-introduced weeds may take thè forni of population explosion, liaving no 
enemies in their way. The spatial examples are rather zoology-centred, similarly as in Part VI, 
where thè case studies of species coexistence patterns are dealt with, beginning with thè experi- 
mental exainination of thè community structure and continuing with thè site investigations of 
naturai populations. Part VII bears thè title Conclusion; three summarizing works are placed 
here, viz.„ Hutchinson’s famous Concluding Remarks; MacArthur’s The Theory of thè Niche 
(thè grain concept included), and finally thè editors’ study written in cooperation with Root, 
and often cited in thè present volume: Niche, Habitat and Ecotope. 

The hook is warmly recommended to every ecologist, and especially to “generai 
ecologists”. 

G. Fekete 


K. Kreeb: Methoden der Pflanzenòkologie. 1977. 235 pp, 69 figures. VER G. Fischer, Jena 
41 Marks (Cloth) 

The hook is thè result of a 17-membered research team’s work carried out under thè 
guidance of one of thè students of H. Walter, professor of plant ecology in thè university of 
Bremen. It contains concisely instructively and in a clear-cut inanner thè methods, instruments 
their advantages and disadvantages, as well as questions of principle of plant ecology (pri- 
marily of autecology); thè evaluation and thè description of thè procedure of mathematica! 
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calculations are also given. Thus, thè work is a methodological handbook, which is entirely 
up-to-date. The inain chapters deal witli thè reaction of plants to environmental factors, 
thus with thè different parts played by temperature, water, light and further Chemical and 
physical factors in plant life, and also with thè methods of their determination, within this 
with different resistances, with thè phenomena of water metabolism, with photosynthesis, 
respiration, etc. thus, with thè cjuestions of physioecology. There is only little space devoted 
to problems with geobotanical implications, although phenology and biomass and even thè 
mapping of indicator plants and associations play a part in thè hook. Thus, it is rather a 
methodical testbook written for ecophysiologists, and a continuation of thè author’s earlier 
inain hook (Okophysiologie der Pflanzen, Jena, 1974). The application of certain latest field 
instruments, mainly electrical ones, will he learnt by geobotanists froin this hook. I should also 
emphasize thè extrernely ampie bibliography (650 items), and a Hungarian author, B. Jàmbor. 
The price of thè hook is very favourable. 

R. Soó 


Oberdorfer, E.: Suddeutsche Pflanzengesellschaften. 2nd ed. — 1. 1977, 312 pp., 75 tahles. 
VEB G. F ischer, Jena, 35 Marks 

Oberdorfer’s examplary elahoration of thè plant associations of South-Gerinany was 
first published in thè regional series of inonographs entitled Pflanzensoziologie, in 1957, on 
564 pp, covering thè greatest area so far, in thè spirit of thè Zurich-Montpellier school. It has 
had a significant influence on thè vegetation research of whole Central-Europe, thus on Hun¬ 
garian authors as well. The hook was stili written by thè author on bis own, while thè ncw 
edition designed for 4 voluines is already thè work of a greater work-team. The co-workers 
of thè first part published not long ago were Dierssen, S. Gòrs, Krause, Lang, Muller, 
Philippi, Seibert, that is, a number, partly young, members of thè West-Gerinan school. 
Stili, thè work, in terms of its approach and construction, is entirely homogeneous, written 
under thè guidance of Oberdorfer. The description of thè various associations is concise, 
but it goes down as far as thè subassociations; thè tables are mostly thè lists of major 
associations of individuai groups (federation, Verhand), with thè percentage values of stability, 
although some new associations appear bere for thè first time. The classes elaborated are as 
follows: rock swards ( Asplenietea rupestris , Parietarietea judaicae ), wall-weed associations 
(Thlaspietea rotundifolii ), water vegetation ( Lemnetea , Charetea fragilis , Polamogetonetea ), 
marsh and mud associatimi ( Phragmitelea , Isoeto-Nanojuncetea, Liti or elletea , Utricularietea) 
marshland associations, those of spring moors (Monlio-Cardatninelea)* show soil associations 
(Salicetea herbaceae) their place is strange bere plain and transitory moorland associa¬ 
tions (Scheuchzerio-Caricetea fuscae ), peat-bog associations (Oxycocco-Sphagnetea). Some classes 
do not occur with us, while thè classification of some others (for exainple, thè drawing of plain 
moorlands, that is Toficldctalia , into thè class of Caricetea fuscae) cannot he agreed upon; 
neither can thè designation of thè author’s names of some of thè associations. From thè Hun¬ 
garian literature thè most important ones bave not been considered. Even so, thè work is one 
of thè most significant products of describing plant cenology, of a rising tendency even today, 
both in thè West and in thè neighbouring countries of Hungary, and of a declining tendency 
only in our country. The lay-out of thè hook is good — no pictures are included and its 
price on thè Gerinan bookmarket is very low, indicating that it is a GDR publication. Volume 2 
is planned for 1978. 

B. Soó 
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HOBblE HA3BAHHH M HOBblE BM^bl KVBHHCKOfi OJlOPbl, BEPHEE 4>Jl()PbI 

AHTMJIJI 


A. GOPXMaM m 3. KEPECTH 

B craTbe a aeTCfl cnocoK Ho.wenKJiaTypHbix naMeHcumi KyuinicKon <|>jiopbi, HeKOTupbie 
HUBbie KOMGnHamiM, HOBblli KJIIOM l< OlipeACACHHIO paCTeHHH KyniiHCKHX BHAOB poAa Ternstroemia 
(Theaceae) a TaK>Kc b cTaTbe Aam,i KpnTimecKne aaMCManmi b cb«3h c TaKCOHOMiieH aKTHAbCKoro 
ceMeiicTBa Gesneriaceae. ^ajice b CTaTbe oriHCbiBaeTCB TimiiMHbie 3K3eMnjHipbi KyfiHHCKHX bhaob 
Harpalyce (Fabaceae). Amyris ( Rutaceae ) li Xylosma (Flacourtiaceae). 

A TaiOKC AAHa KpHTHMeCKafl peBH 3 HB Guapira rufescens (Griseb.) Lundell (iXyctaginaceae) 
BMeCTC C OrilICaHHCM AByX HOBblX BHAOB. 


nPHMEMAHHH K HEKOTOPblM KPHTHMECKHM M HOBBIM TAKCOHAM 

KyBHHCKOfl PJlOPbl 

A. BOPXMHH h O. MYHH3 

ABTopi»! iibiTaiorcH paapeiiiirn, neKOTopbie TaKcoHOMiiMecKiie npoOjieMbi KyoiiHCKoìi 
(J)Aopi>i, npcAJiaraH HecKOAbKO hohi.ix i«>Mf>iinannn h KoppeKunii, a TaiOKe ahiot orincanne ho- 
bi>ix ajih nayKH 10 bhaob, 1 rnf)pHAa n 3 BapnamoB. Orni oocy>KAaK)T npoGjieMbi Mag¬ 
nolia leonis Tujan. ex. Bisse H Magnolia cacuminicola Bisse ( Magnoliaceae ), BOlipoCbl pa3- 
AeJiCHiiH Cissampelos reticulata sp. n. OT Cissampelos Pareira L. ( Menispermaceae ), n Me>KBH- 
AOBbie paBJlHHHH Pera longipes Britt. et Wils.. P. pallidifolia Britt. et Wils.. P. ovalifolia Uri». 
H P. orientensis sp. n. (Euphorbiaceae). ABTopbl 3aHHMaiOTCfl TaKCOHOMHMeCKOli ripofuieMOH 
Purdiaea nipensis M. Vict. n P. maestrensis Borhidi et Catasus H AaiOT HOBblli KJHOH AAH on- 
pCAeJlCHHH 8 KyuHHCKHX BHAOB p<>Aa Linociera (()leaceae) I! OflHCaHHe HOBblX BHAOB pOAa Lino - 
ciera ( L . acunae H L. moncadae sp. n.). .IJaJlbHbie HOBbie TaKCOHbi: Xylopia acunae Borhidi et 
Del-Kisco (Menispermaceae). Pera polylepsis ssp. moaensis Borhidi ( Euphorbiaceae ), Ilex bara - 
coensis Borhidi il I. hypaneura var. nudicalyx Borhidi ( Aquifoliaceae ), Ouratea x acunae Borhidi 
( Ochruiceae ), Linociera bumelioides ssp. obovalis Borhidi et Muniz (Oleaceae). Forestiera ek- 
manii Borhidi (Oleaceae). Lantanopsis tomentosa Borhidi et Moncada ( Compositae). 


UMTOXMMUMECKOE M3VMEHME TOMKH POCTA CTEBJ1H HBJIOKH I. 

CoAep>KaHHe ^HK h dK -h PHK h rncroHa b HApax kjictok BepxyuienHbix nopeK 3 aBH 3 H, 
oupa 3 yK)incii riAOAbi h He oGpaayioiuen njioAOB 

T. BYBAH M r. H. XE 3 EUAHH 

B iiHTepecax ìicnoabaoBamiH xiiMiiKaTOB, ynpaBAHioinHX oGpa30BaHHeM uBeTowHbix 
iiohck, HaM ny>KHo 3HaTb oTHomeHHH BHyTpH BepxymeMHOH McpiicTeMbi, Ha iipoTHHccHHii nepe- 
xoAa H3 BcreTaTiiBHoro coctohhhh b peiipoAyKTHBnoe. ABTopbi uccACAOBaaif BepxyuienHbie 
HOMKH (T. H. HHK) 33BH3H, H3 KOTOpblX pa3BHBaiOTCH II HC pa3BHBaiOTCH HJlOAbl. Ha CpC3aX npil 
noMomn UHTocJ)OTOMeTpHH H3MPHJ1H b pa3AHHHbix 30Hax tohkh pocTa ypoBeiib XIHK II /IHK + 
PHK H nicTona. Hpii Haaiiwini ruioAa ypoBCHb HyKJieinioBbix khcjiot hh>kc a coAep>KaHiie 
HyKJieomcTOHa Bbiuie. 3th ycaoBiHi topmobht of>pa3f>BaHue hbctkoboh noHKH. OTcyTCTBiie nao- 
Aa HMecT npoTHBonoAO>KHbiH 3(|)(|)ei<T ii npn nojio>KHTCJibHi»ix ycAOBHHx ofìecneHHBaeT oopaao- 
BaHiie hbctob. 3acay>KiiBaeTocof)oro BHHMamiH to, mto fiecnaoHbie nnKOBbie BepxyiiieMHbie hoh- 
KH B ACHCTBHTeJIbHOCTH MO>KHO CMHT3Tb HHAyUIipOBaHHblMH JU IH nepeXOAa B pCIipOAyKTHBHOC 
cocTOHHiie. Bo3mo>kho, mto ocHOBa HHAyKUHH OTcyTCTBiie 3HAorcHHi>ix (JiaKTOpOB ynpaBaa- 
K)IIUIX POCTOM B 3a i KlTKaX CCMHH MOAOAblX HAOAOB (B OCHOBHOM ruGGepHAHH). 

XAPAKTEPMCTMKM NICHK IIOn^JlHHHR FESTUCA VAGÌ NATA 
HA OCHOBAHMM PACTHTEJIbHblX H IIOMBEHHBIX MAKPO- M 
MMKP03JIEMEHTOB 

T. OEKETE, Vi. nPEMEHbM, A. XOPAHCKM. JX TE/lbUELLJH 

ABTopbl H3y i iaAH C Tpex AepHOB C AOMHHaHTHOCTbK) (Festuca vaginata) HHAHBHAyyMbl 
Festuca vaginata , a TaK>KC HCCJieAOBaJlH COAep>KaHHe B HOHBC Maxpo-H MlIKpOBJICMeHTOB C TOH 
HCAblO, HTOGbl H3yMHTb, KaKHC CBOÌÌCTBa IIOMBbl H3AO IipiiHIIMaTb BO BHHMaHlIC II pii OHHCaHHH 





niche. MccJieAyeMbie 3 jicmchti>i: K, Ca, P. Mg, Na, Al, Fe, Mn. Zn.JUnn ollchkh ncnojib30BajiH Bj 
cjiopMyjiy (pa3ACJiCHHyK) hhcjiom KaTeropim) n aHajrna r iH 2 . Ha ochobc nocAeAHero nonynHAH 
HeKOTopyK) opeHKy c KaKOH 3(|)(|)nnneHcneii pacTeHHA ncnojib3yioT nHTaTejibHbie ajieMeHTbi, 
ne;iHa3HaMeHHbie aah caMHX cef)$i. CpeAH Tpex nonyjuujHH oAHa H3 hhx nponcxoAHT c 3Aa(j)HH- 
Horo nojiynycTbiHHoro MecTa (Orojrcnxa3a), Apyran c cpeAHeropHCTon mccthocth (HecMeiì), a 
TpeTbH H3 BaupamTa, Bce Tpn c necHanm.ix fiomb. Y of>pa3na boatoio H3 BaupaTOTa niHpHHa 
niche BbicMirraHHaB Ha ochobc pacTeHHe/noHBa, Ha nnTn ocnx niche ca/viaa Gojibinan. B ofjpa3ue 
b3htom H3 Oiojrcpxaaa iuHpoTbi cywaroTcn, bo3Mo>kho no npHHHHe hx cnennajiHaauHH. IlJnpoTa 
niche oopaspoB B3BTbix na Hccmciì y>Ke, hcm y ofipa3uoB BaupaToxa H3 aa KOMneTHUHH pacTe- 
HHi'i-cnyTHHKOB. Mcnonb30BaHHe miTaTCJibHoro BCinecTBa xpeMH nonynmiHflMH paajiHHHO, Ha 
ocHOBaHHH pe3yjibT3T0B, nojiyMeHHbix aHajiH30M Ha Hcnojib30BaHHe rnrraTejibHbix bc- 
meCTB BJ1HHCT aKTHBHOCTb H CCJICKTHBHOCTb paCTCHHH. 

HCCJIE^OBAHME ObUlbUbl HEKOTOPblX AMENTIFLORAE HPH nOMOLXJM 
SJlEKTPOHHOrO MMKPOCKOHA CKAHH14HT 

M. K HA belìi 

Abtop HaMiuiaeT HoByio cepino CTaTeii of) HayHCHHH ribuibubi HCKOTOpbix TaKcoHOB 
Amentiflorae npn noMomn ajieKTpoHHoro MHKpocKona CKanHimr. Baroli CTaTbe aBTop aamiMaeT- 
CH CO CJieAyKHUHMH pOAaMH: Corylus. Carpinus , Ostrya . Casuarina. 


H3\ MEHHE MBETEHMH W rEHEPATHBHOCTH V IlOriVJlHUHH 
ADONIS VERNALIS L. 


A. MATE 

Abtop cACJiajr cneAyiomHe BbiBOAbi Ha ochobc nsyneHiiH npouecca hbctchhh h rcHe- 
paTHBHOCTH y HHAHBUAyyMOB paCTCHHH Adonis vernali» 1- MH/ieKCbl V H G. KOTOpbie BbIpa>KaiOT 
HBCTemic h reHcpaniBHocTb mo>kho ncnojib30BaTb n Ann xapaKTepncTHKii nonyjinuHH. B pc3yjib- 
Taie HX HCn0Ab30BaHHA MO>KH() OnpCAeAHTb B03M0>KH0CTb H3XOKA6HHH CaMOrO OOAblUOrO 
KOJTHMeCTBa 3K3eMHJIApOB paCTCHHH B <|)CH0(}>a3e nOAHÓrO UBCTeHHA. 3TO (J)eH0(j?a3a MHOWeCTBCH- 
Horo uBeTeHHA nonynnuHH. 3HaneHHe hhackcob G, H3MepeHHbix b c rpaHe pacxoAHTcn koco hsto 
H e coBnaAaeT c HopMaAbHbiM paaxo>KAeHHCM. B toh >Ke caMofi nonyjiHHim y oTAejibHbix siocm- 
njiHpoB pacTeHHH 3Ha i rcHne hhackca G pacxoAHTcn TaK>ice koco HanpaBo. HccACAOBaHire tjieHo- 
(Jia3bi nBCTennA, KaK (JryHKUHH reHcpaTHBHocTH noKasajro, hto BHyrpn nonynninm uBeTemie 
pacTerniii c BaMoii ooAbiuon reHepaTHBHocTbro aaTnrHBaeTcn. 


CO^EP>KAHME 3JIEMEHTOB B MHrKOCTEEEJlbHOH PACTMTEJlbHOCTM B J1ECY 
QUERCUS CERRIS B IIIHKOEKVT 

H. MECAPOLII 

Abtop nccjieAOBaji 3a BcreTannonubin ncpHOA 1974 h 1975 roAa coAep>KaHHe N, P, K. Ca, 
Mg. Fe. Mn ri Na b MflrKocTeoenbHbix pacTCHiinx nponapacTaromiix b LLhiK<|)CKyT b jrecy 
Quercus cerris. Ha OCHOBaHHH H3MepeHHH, npOBCAeHHblX OKCMeCHHHO BblHHCAHAH COAep>Ka- 
hhc 3 ACMeHT 0 B ((niTOMaccbi MnrKocTefiejibHbix, pasAenemie hx no (JrpaKHHAM. CpeAHHe AaHHbie 
AByxrOAHHHblX H3MCpeHHH nOKa33AH, HTO MaKCHMaJIbHOC COAep>KaHHC 3JICMCHTOB (JlHTOMaCCbl 
17,07 Kr/ra, h fjojiee neM 50° () HaKoruweTcn b noA3CMHi>ix nacTnx. Bo (JrpaKunnx (JniTOMaccbi ane- 
MeHTbi pacnonararoTcn b cjicAyLoineM nopnAKe: 

naAaeMHbic >KHBbie: K>N>P>Ca> Mg > Fe > Mn > Na 

noA3eMHbie BbiMcpmiic: N > K > Ca > Fe > P > Mg > Mn > Na 

noA3eMHbie: N > K > Ca >Fe > Mg > P ^ Mn > Na 

CpaBHiiBan noApasAeneHire 3 jicmchtob no (JrpaKiiHBM aBTop onpeAejinji, hto 3HaMcnne HaAacM- 
HOH >KHBOH (j)HTOMaCCbl CHH>KaeTCH HO HAKOnjlCHIlK) pa3JinMHr)IX3JlCMCHT0B B CACAyKHUCM nOpAAKC- 
K. P. N, Na, Mg, Ca, Mn, Fe hto HaxoAHTcn b npoTHBOpeHHH c noA3eMHon (j)HTOMaccon. 
Abtop BbiCHHTan nomoineHne sjicmchtob MnrKocTeheAbHOH pacTHTeAbHocTbio, othoiiichhc 
Me>KAy cJipaKUHHMH o/lhoahcbhopo HaKonjieHiiH rum noTepii nnTaTejibHoro MaTepnana, a TaKwe 
OTHOIIICHHC OOMCHa 3JieMCHTaMH. 




EPMOOMTM M3 IIIPH JIAHKA (UEfiJlOH), III 


M. OHPEX1T 


ABTop AaeT onwcaHHe 2 hobi»ix bhaob aji>i nayicn: Cololejeunea ceylanica Onr. n Colale- 
jeunea hinidumae Onr. (Hepaticae), KOjiJiCKUHOHHpoBaHHbix OT aBTopoM B Illpn JlaHKC (Hoii- 
JlOH). 


METTO IIPOjO[yKUMH flEPEBbEB flVEOBOrO J1ECA (QUERCETUM PETRAEAE- 
CERRIS) HA riJlOIUA^M OIlblTHOrO VMACTKA B IilMKOEKVT (CEBEPHAfl 

BEHTPMfl) 

ji. b. nArm 

B craTbe AaiOTCH AaHHbie no motto npoAyKLtfiH AcpcBbOB AyooBoro Jieca (Quercus petraea, 
Quercus cerris). 

ToAOBaa npoAyKunji fiotto AByx bhaob AopoBbOB b jiecy b cyxoM Bece paBua 10,784 T/ra. 
3to kojihmcctbo coacp>kiit ii KojiHMecTBO juicTBbi, cbeACHHoìi ryceHimaMH, KOTopoo b cjiywae 
Quercus petraea npHXOAHTCfl B cpoAHOM uà POKTap 1316, 2 i<r, a B CJiyMae Q. cerris OKeroAHO 
paBHHJiocb 29,9 kt, Ka>K;u»iH poa mokay 1972 h 1975 roAOM (24,6° 0 , 5,1 %-cbeAaHHe ryceHH 9 
uaMii). Bojibiiiafl MacTb poaoboh npoAyKiuin motto apobochopo >ipyca 71,4% cocTaiunicT ripo- 
AyKUMM Quercus petraea 77,03 Kl/ra. I Ipo/iyKIUIM Quercus cerris COCTaBJIHCT 3080,8 KP/l\'I 
(28,6%). IIpOAyKIUIM APOBCCMOPO >ipyca 5,2 P/M 2 /A 0 Mb. IIpOAyKIUlM JIHCTBbI COCTaBJlMOT 
53,5%/5765,0 Kr/pa ot ooiuoì'i npoAyKmm AcpcBbOB. MaMopemioe, mo KoppiinipoBaMHoc 
bocom c'beAeMMOH pyccHMuaMH kojihmcctbo onaBuien jiHCTBbi cocTaiuineT 4418,9 KP/ra, 
84,2%-npoqeHTa, 3722,8 kp/pb MonaAaeT okoi oaho uà iioBcpxMocTb bomjih b <|>opMo onaBiueii 
jnicTBbi. 43,4, 45,1 %-npoueHT (4684,0 Kr/ra) AaoT poaoboh ripupocT Beca AcpcBbOB, a 3,1 ° () 
AaK)T nJlOAbl M UBOTbl. rOAOBaB MpOAyKUHH OMaBUJOH JIHCTBbI KOMMOMOMTOB ACpOBa (OHaBIUHe 
JiHCTbH, nopufmiHO AopoBbM) cocTaBJHiioT 1782 Kr/ra, BopMoo b apobccmmix KOMnoHCHTax Ae- 
pcBbOB okopoaho naKoiuiMOToi 2902 Kr/ra opraMUMCCKoro BomecTBa. Ma MpoBCACMHbix hccjic- 
AOBaHHH aBTopbi oiipoAOJiHJiii, mto 6ojibiiia>i MacTb okopoahoh npoAyKUHii hctto 5839,6 Kr/ra 

OKOPOAHO MOMaAaeT OOpaTHO Ma MOBOpXMOCTb MOMBbl, B IipoTHBOIIOJKOKHOCTb C TOM IieGoJlb- 
IIIHM KOJ1HMOCTBOM BCIUOCTBA (2902 Kr/ra), KOTOpblH OTKJiaAblBaCTCH B ApOBOMHCTblX M3CTBX. 
B POAHMHblH BCC (|)HTOMaCCI»I aBTOpbl HO aaMHCJIHJIH 3T0 KOJIHMCCTBO BCCa 696,1 KOTOpblC MCpCA 
OIKIAOMMOM JIHCTBbI MaCTMMMO MOIKIAO OOpaTHO B ACBCHHCTblC M3CTH II MHCTHMHO Ha HOBOpXHOCTb 
nOMBbl. 


AHAJ1M3 ACCOL4MAUMM HA OCHOBE TEOPMH HHOOPMAUMM 

H. nOAAHM 

B c raTbo aBTopbi cooOmaioT o hoboì'i paaHOBHAHOCTH anajniaa accounaunn. IlapaMeTpbi 

AHBH3HH aBTOpbl OnpCAJIHJlH Ha COHOBO TCopiIII HH(J)0pMaUHH, AHBH3HHM BIIAOM CMHTaiOT T3K0H 
BUA, y KOTOpOPO B3aiIMHa>I COBOKynHOCTb HH(j)opMaUHH CO BCOMH OCTaJlbHI.IMH BIIA3MH MAKCH- 
MaAbHan. I IojiyMOHHbiii po3yjii>TaT airropbi cpaBHHJiH c poayjib'raTaMH, noMyjieHHbiMii cnocof)OM 
ar pa oMepa uhm, a Tai<>Ko anajinaoM pjiaBiibix komhohohtob. Abtop npeAJiaracT aHaAiia ac- 
coMiiamm ncnoAb30BaTb bmoctc c ApyrnMH HyMopiiMOCKHMn cnocoOaMH. 


PACri0J10>KEHHE BH^OB B TPEXTIHMEH3HOHHOM HPOCTPAHCTBE 

NIC HE 

H. IlPEMEHbH, l\ <b3K3T3, E. MOJ1HAP, E. MEJ1KO. K. BMPAT 
B cTaTbo o6cy>KAaeTc>i othouiohho MOKAy ujhphhoh niche h overlap acbmth iiccMano- 

nyCTblHHO- AepHOBblX BHAOB, BMOCTC B BJia>KHOCTbFO nOMBbl H PJiyOHHbl KOpHOH BKJIIOMOH AO- 
MiniaHTHbiH bua Festuca vaginata KaK TpoTbH ocb no noKpbiTHK). CaMan Gojibinafl iiiiipHiia niche 
Ha TpOTbOH Odi y Carex stenophylla , a caMaH MaJieHbKafl y Centaurea arenaria Ha 3T0H OCH 
OUCHKa CPOAHHX overlap OAHHaKOBa, Ha 3T0M OCHOBaHHH HX paBAOJlCHIie CAB3 pa3JIHMHM0. AB¬ 
TOpbl TaK>K0 iiayMajni pacnoAO>KOHHe nompa bhaob b tpoxahmch3hohhom iipocTpancTBO npii 
IIOMOIUH 3KBHAHOPO paccTOHHHH il anajiiiaa cluster. J4Ba BHAa Medicago minima H Thymus sp. 
b K3>KA0ft KOMfiHHauHH 3 ocoìi oopaayeT cluster. 


MANN IA TRIANDRA (SCOP.) GROLLE HOBblR MJ1EH BEHTEPCKOR 

OJlOPbl MXOB 

M. LUMJUIEP 

B CTaTbC oniiCblBaeTCfl HOBblìi aJlbHHCKHÌi bua Mxa Marinili triandra (Scop.) Grolle 
HaHAeHHbiH b ropax Eiokk (BeHrpmi). 3tot peAKiiii 3K3eMrui^ip b BCHrepcKoii (Juiopc hcco- 
MHeHHo pejiHKT H3 jieAHUKOBoro nepiioAa. 


AHAJ7M3 POCTA CBETOBblX H TEHEBblX JlHCTbEB y QUERCUS CERRIS 

H QUERCUS PETRAEA 

K. BHPAr 

B craTbe aBTop 3amiMaeTCH poctom naomaAH » cyxoro Beca y CBeTOBblX n TeneBbix 
jmcTbCB AByx biiaob Ayoa Quercus cerris n Q. petraea. Abtop paccMHTaa xapaKTepiiCTHKM pocTa 
RGR, NAR. LAR h RLGR ajih topo, MTofibi mo>kho Obijio npocAeAHTb AUHaMHKy npoAyKTiiB- 
hocth (J)OTociiHTe3a. riojiyMeHiibie peayjibTaTbi AaioT ofrbflCHeHiie o BpeMCHHo.M oopa30BaHini 
njiOLqaA» JlHCTbeB, KOTopbie HeoAHHaKOBO ooecneweHhi ocBemeHHeM, o piiTMe HaKoruiCHHji 
opraHHHccKoro BemecTBa, a TaK>Ke on H3MeHeHHii noKa3aTeJieii pocTa. Abtop ii3yMaji MacKOJibKo 
BbipaH<CHO CXOACTBO II pa3JIHMHC npOLjeCCOB pocTa C OAHOH CTOpOHbl- Me>KAy CBeTOBbIMH II 
TeHeBbIMII JIHCTbflMII, a C ApyrOH CTOpOHbl MOK'Ay AByMfl BIIAaMH AyOa. AHaJlH3bl pOCTa aBTop 
npOBOAHJi b 1973, 1974 li 1975 roAy. ILioiuaAb jnicTbCB il Bec oceHiiBajincb, i<ai< (juiKTopiiajibHbiii 
onbiT. Abtop onpeAejuui, mto ruioumAb cBCTOBbix jmcTbeB BcerAa HaMHoro MeHbiue, mcm y Te- 
HeBbix. OAHaKO Bec nx HecMOTpH uà MeHbiuyio ruiomaAb, BcerAa oojibuie. B hiix npoxoAHT npo- 
ijecc npoii3BOACTBa opraHimecKiix bcuicctb oojiee iiutchciibuo. B cBCTOBbix jiHCTbflx rio cpaB- 
HeHino c TeHeBbiMii AHCTbjiMH RGR, BbipawaioLnee phtm npiifiaBjieHiifl Beca Bbime, a TaK>Ke 
Bbiuie ir oucHKa othoiuchiih accHMHJi^iuHH (NAR). B npouecce pocTa jnicTbCB AByx biiaob 
mhoto cxoACTBa. XapaKTepucTHKH pocTa bo bpcmchii b TencHini Tpex jict oAHHaKOBbi. RGR 
NAR rioKa3biBaioT ii3MeHeHHe, cooTBeTCTByioinee sKcnoHeHUHajibHOH noKa3aTejibHOH <|>y hkuiiii. 
y TeneBbix jincTbeB y AByx biiaob eABa HMeeTcfl pa3HHua b iiHTeHciiBHocTii pocTa Beca. IIphGjhi- 
3HTeJIbH0 OAHHaKOBbI OUCHKII RGR a TaKM<e NAR. y CBeTOBblX JlHCTbCB y Quercus cerris 
fibiCTpee pHTM HaKOruiemifl Beca, OHeHKii RGR il NAR Bbime, Me\i y Quercus petraea. V Quercus 
cerris COACp>KaHHe OHepPHH y CBeTOBblX JlHCTbeB BcerAa oOJIbllie, MCM y Quercus petraea. 
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STUDY OF THE FI BEH LENGTH FREQUENCY 
OF SOME CUBAN TRE E SPECIES 

By 

K. Babos 

RESEARCH INSTITUTE FOR WOOD INDUSTRY, BUDAPEST, HUNGARY 

(Received 20. February, 1979) 


In thè present paper fiher length frequency of 15 Cuban wood species and shrubs 
was investigated. The studied species were as follows: Curatella americana L., Calo- 
phyllum antillanurn Griseb., Guazuma ulmifolia Lam., Luehea speciosa Willd., Alvaradoa 
amorphoides Liebm. ssp. psilophyIla (Urb.) Cronq., Guarea guidonia (L.) Sleumer, 
Trichilia hirta L., Cyrilla racemiflora L., Cuponi a glabra Sw., Lysiloma bahamensis 
Benth.. Myrsine cubana A. DC., Mastichodendron foetidissimum (Jacq.) Cronq., Lino- 
ciera bumelioides Griseb., Cordia sebestena L., Quercus oleoides C. et S. ssp. sagraeana 
(Nutt.) Borhidi. As comparison, two indigenous European species were investigated as 
well, namely: Quercus cerris L. var. austriaca (Willd.) Loud. and Popolus alba L. 


Introduction 

In 1976, M. Vales, head department of thè Botanical Institute of thè Academy of 
Sciences of Cuba, Iliade a study trip of five rnonths in Hungary with thè scholarship of thè 
Hungarian Academy of Sciences at thè Anatomical Laboratory of thè Research Institute for 
Wood Industry. He brought a collection of 23 wood samples from Cuba with thè intention of 
study. During his stay in Hungary M. Vales elaborated thè anatomical features of 4 species 
under thè scientific attention of thè author (Babos and Vales 1977, Vales and Babos 1977, 
Vales, Babos and Borhidi 1977). Returning to Cuba, he left thè collection in thè mentioned 
Institute, in exchange for Hungarian wood materials. In this paper, as an applied aspect of 
these xylotoinic studies thè filler length frequency of 15 Cuban species from thè mentioned 
collection is investigated (Babos 1978). 

In addition to thè fiher length frequency thè following features were measured and 
investigated: maximum fiher diameter, celi wall thickness, lumen and shape of thè fiher ends. 
These features bave been emphasized from thè other anatomical characteristics because tliey 
bave thè greatest importance in view of a possible industriai applicability (e.g. fibreboard and 
chipboard industry, paper industry etc.). 

It is to be noted that these tropical species and shrubs bave not been yet examined 
from such respect, thus thè present examinations are of pioneering character. 


Materials 


The studied species are chosen from thè most various families, they mainly occure in 
thè tropics and they were collected in different localities of Cuba. In order to compare, two 
European indigenous species were studied as well comparing thè results of thè fiher length 
measurements. Table 1 includes data relating to thè localities of each species. 
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Table 1 


Wood collections and herbarium vouchers 


Species and Authority 

Family 

Collectors and date 

Diameters 
of thè wood 
sample, cm 

Place of collection 

Location of herbarium 
vouchers 

Curatella americana L. Dilleniaceae 

M. Vales and A. Borhidi, 
Nov. 25. 1974 

9.1 

Pinar cerca de Mina de 
Matahambre Pittar del 

Herbarium of thè Acade- 
my of Sciences Cuba and 
collection in thè Research 
Institute for Wood In- 
dustry Budapest 

Calophyllum antillanum Griseb. 

Clusiaceae 

M. Vales, Nov. 20. 1974 

12.5 

Sierra del Rosario, Pittar del 
Rio 

99 

Guazuma ulmifolia Lam. — Sterculiaceae 

M. Vales, Oct. 9. 1974 

10.5 

Escaleras de Jaruco, La Ha- 
bana 

99 

Luehea speciosa Willd. — Tiliaceae 

M. Vales and A. Borhidi, 
Nov. 22. 1974 

10.0 

Camino al Mogote la Guira, 
Pinar del Rio 

« 

Alvaradoa amorphoides Liebm. ssp. psilo- 
phylla (Urb.) Cronq. — Simarubaceae 

M. Vales and A. Borhidi, 
Dee. 15. 1974 

4.5 

Cabo San Antonio, 500 m 
del Faro Roncali, Pinar del 
Rio 

» 

Guarea guidonia (L.) Sleumer Melia- 

ceae 

M. Vales and A. Borhidi, 
Nov. 19. 1974 

7.3 

Loma E1 Salón Sierra del 
Rosario, Pinar del Rio 


Trichilia hirta L. — Meliaceae 

M. Vales, Oct. 29. 1974 

8.5 

Loma de Perle Jibacoa, La 
Ilabana 

” 

Cyrilla racemiflora L. Cyrillaceae 

M. Vales and A. Borhidi, 
Nov. 26. 1974 

7.5 

Loma Preluda Pinar del Rio 

« 

Cupania glabra Sw. Sapindaceae 

M. Vales, Oct. 9. 1974 

5.5 

Escaleras de Jaruco, La 
Habana 

Herbarium of thè Acade- 
my of Sciences Cuba and 
collection in thè Research 
Institute for Wood In- 
dustry Budapest 

Lysiloma bahamensis Benth. — Mimosa- 
ceae 

M. Vales, Feb. 20. 1975 

8.0 

Camino entre Playa Larga y 
Girón, Mantanzas 

99 


oo 
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Myrsine cubana A. DC. Myrsinaceae 

* 

M. Vales and A. Borhidi. 
Dee. 17. 1974 

Mastichodendron foetidissimum (Jacq.) 
Cronq. — Sapotaceae 

M. Vales, May 8. 1975 

Linociera bumelioides Griseb. Oleaceae 

M. Vales and A. Borhidi, 
Dee. 14. 1974 

Cordia sebesteana L. Boraginaceae 

M. Vales and A. Borhidi, 
Dee. 15. 1974 

Quercus oleoides C. & S. ssp. sagraeana 
(Nutt.) Borhidi — Fagaceae 

M. Vales and A. Borhidi, 
Nov. 23. 1974 

Quercus cerris var. austrìaca (Willd.) 

Loud. — Fagaceae 

K. Babos and G. Hajdu, 
Sep. 15. 1972 

a 

a 

hg Popolus alba L. — Salicaceae 

a 

K. Babos, May 14. 1977 


4.2 Entrada de la reserva de E1 
Veral Guanahacabibes, Pi- 
nar del Rio 

6.8 Cerro Tuabaquey, Norte de 

Camagiiey 

8.5 E1 Veral Guanahacabibes, 

Pinar del Rio 

7.8 Cabo San Antonio, a 500 m 

del Faro Roncali 


9.0 Pinar sobre pizarra entre la 
Jagua Pinar del Rio 


20.0 


Somogyaszaló, Deseda-vòlgy 


Herbarium of thè Re¬ 
search Institute for Wood 
Industry Budapest 
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Brief Morphologìcal Description of thè Studied Species 

Curatella americana — shruh of height up to 6—8 m. Calophyllum antillanum — tree of 
height up to 30 m. Guazuma ulmifolia — tree of height up to 20 in. Luehea speciosa — tree of 
height up to 25—30 in. Alvaradoa amorphoides ssp. psilophylla — shrub or tree of height up 
to 15—20 m. Trichilia hirta — tree of height up to 25 30 m. Guarea guidonia — tree of height 

up to 30—35 m. Cyrilla racemiflora — shrub or tree of height up to 15—20 in. Cupania glabra 
— tree of height up to 30—35 m. Lysiloma bahamensis — tree of height up to 20—25 in. Myr- 
sine cubana — endemie shrub or tree of height up to 10 in. Mastichodendron foetidissimum — 
tree of height up to 25—30 in. Linociera bumelioides — shrub or tree of height up to 10—15 m. 
Cordia sebestena — shrub or tree of height up to 8 —12 in. Quercus oleoides ssp. sagraeana 
tree of height up to 18—20 m (Babos and Borhidi 1978). Quercus cerris var. austriaca tree 
of height up to 25—30 m. Popolus alba — tree of height up to 16 20 m (Babos, Filló and 

Somkuti 1979). 

It is to he mentioned that thè Cuban species having a tropical origin, do not forni 
annual rings. However, thè two home grown control species have a typical temperate origin, 
and tliey pronouncedly forni annual rings. 


Method of Exainination 

Blocks of lxl cui were made froin thè heartwood of thè sainple disks of thè studied 
species. The blocks were cut into pieces along thè fibre direction, then they were indulgently 
pulped with a Schulze inacerating solution. The pulped inaterials were dyed with a 5 per 
cent diluted solution of Toluidin blue, and preparations were Iliade. The measurements of thè 
fiber lengths were carried out with a Zeiss microscope provided with a video projective screen. 
inagnified 120-tiines, by means of a square grid. The measurements of thè fiber diameter and 
lumens, and thè examination of thè fiber ends were made with a Zeiss microscope, an ocular 
micrometer, magnified 300-times. 

The whole number of thè measurements was 1500 (measurements of 100 fibers for thè 
15 species). 

The measured data were converted into microns (/im) and brought together for each 
species, then frequency diagrams were drawn. 

The data were evaluated with a mathematical-statistical method. Matheinatical inean 
values (X), thè standard deviation of thè mean values (S), thè error deviation of thè mean 
values (S*) and thè coefficient of variation of thè mean value (Sy%) were calculated (Svàb 1967). 

The listed matheinatical features were calculated to evaluate only thè data of fiber 
length. Only inathematical average values and minimum-maximum values are given for thè 
wall thickness and celi cavity. 


Results of thè Examinations 


Fiber length 

The mean values of thè fiber length measurements, as well thè number of 
occurrence of each range and thè frequency curves plotted front thè obtained 
data for each species bave given a good comparison. 

The mean values and their standard deviations as well other statistical 
data are given in thè Tal)le 2. 

Figures 1, 2, 3 and 4 illustrate thè transformations of tlie distribution 
curves plotted for each species from thè frequency data. Among thè studied 
species only Guazuma , Alvaradoa. Cyrilla. Myrsine , Cupania , Linociera , Popo- 
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Fig. 1. Distribution of thè fiber length frequencies in some Cuban tree species. 1. Curateli a 
americana, 2. Calophyllum antillanum , 3. Guazuma ulmifolia , 4. Luehea speciosa, 5. Alvaradoa 

amorphoides ssp. psilophylla 



Fig. 2. Distribution of thè fiber length frequencies in some Cuban tree species. — 1. Guarea 
guidonia, 2. Trichilia flirta, 3. Cyrilla racemiflora, 4. Cupania glabra, 5. Lysiloma bahamensis 


lus were found to show a normal distribution or a forni very similar to that 
(see Figs 1, 2, 3, 4). 

A displacement of thè distribution on thè loft was found in thè Lysiloma , 
Mastichodendron , Quercus oleoides ssp. sagreana (see Fig. 2). A displacement of 
thè distribution on thè right-side was found in Calophyllum , Trichilia , Lirto- 
ciera , Cordia (see Figs 1 and 3). A plain distribution was found in Curatella , 
Guarea , Quercus cerris var. austriaca (see Figs 1, 2, 3). 
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Fig. 3. Distribution pattern of thè fiber length frequencies in some Cuban tree species. — 
1. Myrsine cubana , 2. Mastichodendron foetidissimurn , 3. Linociera bumelioides , 4. Cordia 

sebestena 



Fig. 4. Distribution pattern of tbe fiber length frequencies in Cuban and European tree 
species. 1. Quercus oleoides ssp. sagraeana , 2. Quercus cerris var. austriaca , 3. Populus alba 


The average fiber length values of Mastichodendron , Guarea , Alvaradoa , 
Luehea , Guazuma , Calophyllum , Curatella , Popolus alba were greater tlian those 
of Quercus cerris var. austriaca. Lower fiber length values were found in Cor¬ 
dia, Linociera , Myrsine , Lysiloma , Cupania , Cyrilla , Trichilia. As an interesting 
fact was observed tliat in thè two Quercus species belonging to selfsame family 
tliere are very similar fiber length values ( Quercus oleoides ssp. sagraeana 
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Table 2 


Mean values of thè fiber measurements 


Specie* 

Family 

X 

fini 

±• 

H x 

firn 

*x% 

Curatella americana L. 

Dilleniaceae 

1792.75 

283.07 

199.74 

11.14 

Calophyllum antillanum Griseb. 

Clusiaceae 

1319.89 

194.77 

79.38 

6.01 

Guazuma ulrnifolia Lam. 

Sterculiaceae 

1450.53 

290.07 

90.92 

6.26 

Luehea speciosa Willd. 

Tiliaceae 

1307.82 

229.26 

84.56 

6.46 

Alvaradoa amorphoides Liebm. ssp. 
psilophylla (Urb.) Cronq. 

Simarubaceae 

1442.01 

242.33 

249.31 

17.28 

Guarea guidonia (L.) Sleuraer. 

Meliaceae 

1666.37 

448.86 

336.50 

20.19 

Trichilia hirta L. 

Meliaceae 

1113.28 

166.08 

73.89 

6.63 

Cyrilla racemiflora L. 

Cyrillaceae 

858.50 

135.92 

64.81 

6.76 

Cupania glabra Sw. 

Sapindaceae 

1082.04 

183.35 

71.00 

6.56 

Lysiloma bahamensis Benth. 

Mimosaceae 

829.28 

120.19 

64.81 

7.81 

Myrsine cubana A. DC. 

Myrsinaceae 

948.56 

160.98 

73.89 

7.79 

Mastichodendron foetidissimum (Jacq.) 
Cronq. 

Sapotaceae 

1592.53 

260.47 

310.02 

19.46 

Linociera bumelioides Griseb. 

Oleaceae 

1115.41 

130.89 

71.00 

6.36 

Cordia sebestena L. 

Boraginaceae 

1045.83 

197.11 

86.89 

8.30 

Quercus oleoides C. & S. ssp. sagraeana 
(Nutt.) Borhidi 

Fagaceae 

1241.08 

242.86 

84.41 

6.8 

Quercus cerris var. austriaca (Willd.) 
Loud. 

Fagaceae 

1249.60 

281.65 

144.90 

11.59 

Popolus alba L. 

Salicaceae 

1431.71 

283.17 

121.24 

8.46 


1241.08 /zm, Quercus cerris var. austriaca 1249.60 /zm). However, between thè 
corresponding values of Guarea and Trichilia belonging to thè sanie family 
(Meliaceae) as well, tliere is a significant difference (Guarea guidonia 1666.37 
/mi, Trichilia hirta 1113.28 firn). It is to be emphasised thè high mean fiber 
length value of Curatella americana (1792.75 /mi). 

Wall Thickness and Lumen of thè Fibers 

Values of wall thickness and luinen of fibers and thè transformations of 
thè fiber ends are contained in Table 3. 

According to data of thè Table, Mastichodendron and Guarea bave thè 
largest wall thickness. Luehea has thè inost unchanging wall thickness. The 
largest lumen was found in Curatella and Popolus alba. The fiber ends bave no 
significant differences. However, thè bifurcating fiber ends (felting) are ad- 
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Table 3 


W all thickness and lumen measures of thè fibers 


Species 

Wall Thickness firn 

Min. — Average — Max. 

Lumen in /mi 

Min. — Average Max. 

Fiber End 

Curatella americana 

3.4- 9.0 -12.6 

6.9-15.4-25.3 

1 

Ending in a smooth peak 
or saw-toothed and bi¬ 
furcating 

Calophyllum antilanum 

6.9 - 7.8 —11.5 

4.6- 7.6- 9.2 

Ending in a smooth peak, 
rarely bifurcating 

Guazuma ulmifolia 

3.5 6.4 - 9.2 

2.3 

Ending in a smooth peak, 
rarely sawtoothed 

Luehea speciosa 

Alvaradoa amorphoi- 

2.3 

3.5 1.9- 9.2 

Long ending in a peak, 
mildly saw-toothed, rare¬ 
ly bifurcating 

Long ending in a peak. 

des ssp. psilophylla 

2.3- 3.6 4.6 

4.6 9.0-14.9 

saw-toothed, rarely bi¬ 
furcating 

Guarea guidonia 

9.2-12.8 13.8 

4.6 9.3-13.8 

Ending in a smooth peak 

Trichilia hirta 

6.9- 9.7 -11.5 

2.3- 4.6- 6.9 

Ending in a smooth peak, 
saw-toothed 

Cyriila racemiflora 

6.9- 8.1 -11.0 

2.3- 4.0- 4.6 

Ending in a smooth peak, 
rarely saw-toothed 

Cupania glabra 

3.5- 6.3 - 9.2 

4.6-11.2-16.1 

Ending in a smooth peak 

Lysiloma bahamensis 

6.9- 8.6 - 9.2 

4.6- 8.3-11.5 

Ending in a smooth peak 

Myrsine cubana 

Mastichodendron 

9.2-11.6 -14.2 

6.9-14.9-20.7 

Ending in a smooth peak 
Long ending in a peak or 

foet idiss imum 

11.5-16.1 -20.7 

2.3 

saw-toothed 

Linociera bumelioides 

4.6- 9.7 —13.8 

2.3- 3.4- 4.6 

Long ending in a peak, 
sometimes bifurcating 
and saw-toothed 

Cordia sebestena 

Quercus oleoides ssp. 

5.7 

4.6- 5.8-13.8 

Ending in a smooth peak, 
sometimes bifurcating 

Long ending in a peak. 

sagraeana 

Quercus cerris var. 

3.9- 5.1 - 6.9 

2.3 

sometimes bifurcating 
Long ending in a peak, 

austriaca 

2.3- 5.3 - 8.5 

2.3- 4.6- 6.9 

sometimes bifurcating 

Popolus alba 

2.3- 3.45- 4.6 

4.6 13.8-25.3 

Ending in a smooth peak, 
rarely bifurcating, saw- 
toothed 


vantageous in respect of defibering. Such fiber ends were found in Curatella 
and Mastichodendron. Bifurcating fiber ends were rarely found in Calophyllum , 
Luehea , Alvaradoa , Linociera , Cordia , Quercus oleoides , (). cerris var. austriaca 
and Popolus alba. At thè industriai application of thè wood fiher board thè 
degree of felting is greatly influenced hy two important factors besides thè 
fiber end, namely thè fiber length and wall thickness. 
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PHYTOPLANKTON COMMUNITY STRUCTURE STUDIES 
ON LAKE VELENCE, HUNGARY. I. DIVERSITY 


By 

Zs. BaRTHA and L. HAJDU 

RESEARCH CENTRE FOR WATER RESOURCES DEVELOPMENT INSTITUTE 
FOR WATER POLLUTION CONTROL (VITUKI), BUDAPEST 
BOTANICAL DEPARTMENT OF THE MUSEUM OF NATURAL SCIENCES, BUDAPEST, HUNGARY 

(Received Aprii 15, 1978) 

Species composition and quantitative analyses of pliytoplankton were carried 
out in three areas of different eutrophic level of Lake Velence; 242 taxa were deterinined, 
of which 118 data are new for thè Lake. Diversity was calculated from thè data using 
Shannon’s formula. 

On thè basis of our methodological exaininations for testing thè phytoplankton 
diversity is suggested, thè method of optimizing thè total count of individuala (OPT). 

It has been stated that thè rare species do not considerably influence thè di¬ 
versity index. 

In a decreasing sequence of thè diversity index of thè phytoplankton community 
collected, thè three areas of Lake Velence were as follows: Fiirdeto, Nemfogi-tisztàs, 
Gallér. Fiirdeto polluted by two creeks was thè inost favourable habitat for plankton 
algae in 1972. The reason is that thè plant nutrients reaching thè Lake stili cause 
increasing tendency in diversity of thè phytoplankton in Fiirdeto. In thè next two 
years, thè increase in thè nutrient supply led to a substantial decrease in diversity. 
According to our hypothesis thè diversity index increases with increasing eutrophica- 
tion level in a certain domain, while after reaching thè turning point it has a decreas¬ 
ing tendency. 


Introduction 

The diversity index of naturai biococnoses provides important information to hydro- 
hiologists and thè specialists in thè field, on thè structure and living conditions of thè given 
community, therefore, throughout thè world it is increasingly used. In thè present study, 
species composition and quantitative analyses of phytoplankton were carried out in three 
areas of Lake Velence to calculate thè species-individual diversity from thè data obtained. 
At thè same time, methodological exaininations were also performed to determine thè inost 
suitable method for quantitative analyses of diversity and to clarify thè role of rarely occur- 
ring species. 

In thè 1930s, IIalàsz (1939, 1940) dealt with thè detailed analysis of thè algal flora in 
Lake Velence. Some other data were published by Daday (1897), Entz (1927, 1930), Gimesi 
(1936), and Schiefner (1964). Unger (1925) elahorated quantitative analyses. The work-team 
of VITUKI has been conducting investigations into thè Lake since 1969. Algological results 
were published by Bartha (1977). 


Matctials and Methods 

On thè basis of earlier data (Bartha 1977) three research areas different in character 
were selected (Fig. 1). The samples taken from spring to autumn in 1972 were chosen for our 
examinations, since at that time these areas were stili definitely separated from each other 
from thè point of view of water quality. 


Acta lioianica 
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In thè reeds of thè SW-part of thè Lake is situated thè reeds-clearing called Gallér, 
belonging to thè characteristic exainples of thè so-called dark-brown water area. Its water is 
clear up to thè bottoni and its colour dark-brown (owing to thè low content of suspended 
solids, thè hrown colour of humus is predominanti According to Felfòldy’s measurements thè 
water is moderately alcaline (sodic), its conductivity is 2200 • IO -6 ohm - ^m -1 (average value, 
1972). The physicaì parameters (average water depth, temperature) and thè main ions-together 
with thè corresponding data from thè other two research areas are summarized in Tables 1 
and 2. The quantity of phytoplankton in Gallér compared to thè other sampling areas is small, 
2—5 millions i. lit.~ 1 (i = individuai) (see Table 6). 

The Nemfogi-tisztàs belongs to thè grey waters area consisting of large, continuous 
water-surfaces in thè middle part of thè Lake. Owing to motions and Constant stirring, its 
water is turbid. The ion concentration is high, its conductivity is 2425 • IO -6 ohm _1 cm _1 



(average value, 1972). On thè basis of its inorganic Chemical properties thè water has a char- 
acter between moderately and solidly alkaline (sodic) water. The quantity of algae is at an 
average level (5—7 millions i. lit. -1 ). 

The third research area was Fiirdeto, which is located in thè NE end of thè Lake. It is 
a shallow area with a reedless shore polluted by his creeks. As a consequence of stirring up 
thè high suspended solid content of inflowing streams and rich phytoplankton thè water is 
very turbid. Its colour, especially in summer, is definitely green, this is why thè area is called 
thè green water area. The water is moderately alkalic its conductivity is 2034 • IO - 6 ohm - ^m - 1 
(average value, 1972), is very productive and strongly algal (32—98 millions i. lit. -1 ). 

The characterization of thè water quality areas and thè Chemical data have been taken 
from Felfòldy’s work (manuscript 1973 and 1976) (Table 2). 

For thè quantitative analyses 250 mi of water was taken from a point 30 cm below thè 
surface, which was fixed at thè site with lugol-solution and then treated with formalin. The 
counting from thè aliquot parts of thè samples was carried out by means of thè Utermòhl 
reversed microscope. 

Three methods of counting were applied to thè methodological examinations. For 
practical purposes thè methods were designated separately as follows. 

(1) The method of counting up to a fixed total count (FIX); counting a fixed number 
of individuate (600 individuate) in each samples; 

(2) “Algologists method” (ALG); counting thè algal individuate on 3—5 diagonal lines 
by samples (algologists usually apply this method in their quantitative examinations); 

(3) Optimization of thè total count (OPT). In this case thè data of each diagonal wil 1 
he recorded separately and thè diversity will be deterinined from thè cumulatively increased 
samples. The counting will be continued until thè increase of thè diversity index slows down, 
its curve flattens and it satisfactorily approximates an asyinptotical value characteristic for 
thè sample. By drawing this curve one can see, when involving newer samples thè curve, 
fluctuates and is like an incisor a saw-tooth. 

Naturally, these fluctuations gradually slow down towards increasing N (where N is 
thè number of actually counted algae) but they can be observed throughout. Two require- 
ments must be co-ordinated optimally bere: counting must by all means be continued till thè 
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Table 1 

l’hysical paramelers and changes in dissolved 0 2 , 1972 


Time of sampling 

Gallér 

Nemfogi-tisztas 

Fiirdetff 

Depth, 

cm 

Serchi 
depth, cm 

Depth, 

cm 

Secchi 
depth, cm 

Depth, 

cm 

Secchi 
depth, cm 

19. Aprii 

135 

135 

205 

58 

115 

22 

19. May 

140 

140 

200 

35 

60 

25 

20. July 

135 

135 

180 

55 

110 

17 

4. September 

125 

125 

180 

60 

100 

18 

1. October 

140 

140 

200 

37 

100 

27 


Temperature 
of water, 

C 

Dissolved Oj, 
mg 1 

10 cm below r 
thè free surface 

Temperature 
of water, 

C 

Dissolved (),, 
mg/1 

10 cm below 
thè free surface 

Temperature 
of water, 

C 

Dissolved O t , 
mg/1 

10 cm below 
thè free surface 

19. Aprii 

14.5 

10.0 

14.8 

10.0 

15 

10.5 

19. May 

17 

9.9 

17.5 

9.7 

20 

13.8 

20. July 

25 

8.5 

26 

10.3 

25 

10.4 

4. September 

21.5 

9.6 

20.8 

8.6 

21.5 

10.2 

1. October 

13.5 

10.4 

13 

10.2 

12 

11.8 


flattening section of thè curve is reached, but so farther, because thè tiresome microscope 
work has to he minimized. 

The total count of individuals (N) in a sample is thè sum of counts in individuai by 
species (iij). This can be thè number of individuai counted under thè microscope or a value 
referred to a litre volume, since Shannon’s formula used herc does not resister thè differences 
in magnitude of thè two data. 

To explaine thè role of rarely-occurring species also thè whole base piate was examined 
in each case. 


Tahle 2 


The quantity of thè main ions 
(October 1972)* mg/lit.~ 1 



Gallér 

Nemfogi- 

tisztas 

Fiirdetó 

K 

43 

42 

38 

Na 

239 

250 

214 

Ca 

19 

16 

21 

Mg 

148 

170 

146 

co 3 

132 

126 

126 

11C0 3 

488 

658 

591 

CI 

151 

154 

139 

so 4 

300 

309 

244 
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In accordance with thè procedure generally applied in hydrobiology thè number of 
algal individuals was always counted that is thè colonies, thè filaments and coenobies which 
belonged together were taken as one individuai. The result were re-calculated for one liter 
(i. liter - 1 = individuals per liter). 

Many indices for computing thè diversity have been determined. Their presentation 
and comparison may be found in several works (Wilhm 1967; Archibald 1972; De Benedictis 
1973; Stoneburner, Smock and Eichhorn 1976; Nosek 1976; Hajdu 1977; Lilljelund 
1977). The good indices characterize thè structure of thè association taking into consideration 
thè number of species and their relative frequency simultaneously (Pielou 1975). 

On thè basis of earlier examination, thè well-proved Shannon’s formula from thè 
information theory was used, which takes into consideration thè more frequent species to a 
larger extent, while it also registers thè changes in thè frequency or rarely-occuring organisms 
(Peet 1974). The index was calculated with a logarithm base to 2, from data on individuai 
per species. 


Results and Discussion 


Species Compositìon 

In thè course of examining thè species composition of thè phytoplankton, 
200 species of 78 genus, 29 varieties and 7 forms were determined. Among those 
118 taxa are new to Lake Yelence. 

The data of species composition and quantitative analyses are sum- 
marized in Table 6 (thè new taxa are marked by an asterisk). 

The research areas Gallér and Fiirdeto are rich in taxa, while thè Nemfogi- 
tisztàs is poorer. The members of thè Chlorophyta division are dominant in all 
thè three areas. The Chrysophyta and Cyanophyta divisions are also represented 
in a considerale number. In thè Gallér area thè members of Pyrrophyta , while 
in thè other two areas those of Euglenophyta occurred in greater number. 

A large portion of taxa (94) occurred in all three sampling sites, but in 
Gallér and Fiirdeto thè quantity of those occurring only in these areas was also 
considerale (in Gallér, 53; in Fiirdeto, 43 taxa). Regarding botli thè species 
composition and thè number of individuals, thè Nemfogi-tisztàs represents a 
transition between Gallér and Fiirdeto. Of its 138 taxa, altogether 7 did not 
occur also in thè other two sampling areas. The greater number of thè repre- 
sentatives of Desmideaceae in Gallér is also worthy of mention (Table 3). 

Methodological results 

The aim of thè methodological research was to clarify thè following two 
problems: 

(a) what calculation method is most suitable for determining thè di¬ 
versity index; 

(b) to what extent do rarely occurring species influence thè diversity 
values; whether it is wortliwhile to count a larger area in thè Utermohl 
chamber for finding a few rarely-occurring species. 
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Table 3 


Number of taxa found in thè sampling locations 



Gallér 

Nerafogi-tiaztas 

FUrdetó 

Cyanophyta 

27 

(9) 

20 

(i) 

27 

(9) 

Euglenophyta 

9 

(-) 

17 

(2) 

22 

(6) 

Chrysophyta 

38 

(17) 

26 

(2) 

31 

(8) 

Pyrrophyta 

11 

0) 

9 

(-) 

6 

(1) 

Chlorophyta 

85 

(26) 

66 

(2) 

83 

(19) 

Total 

170 

(53) 

138 

(V 

169 

(43) 


(Nurnbers in brackets indicate tbe taxa occurring only in thè given sampling area.) 


To answer thè first question, thè results obtained by thè tliree calcula- 
tion strategies were compared. The data on diversity, evenness and count of 
species are given in Table 4. 


Table 4 


Diversity (II"), evenness (J"), and species number (s) data obtained from examination 

by different methods 


Area 

Month 

Methods 

FIX 


ALG 



OPT 


H' 

y 

B 

H' 

J' 

9 

H' 

J' 

8 


A 

2.33 

0.44 

37 

2.33 

0.44 

37 

2.33 

0.44 

37 


M 

1.97 

0.35 

46 

1.99 

0.32 

71 

1.99 

0.32 

71 

Gallér 

J 

4.96 

0.82 

67 

4.96 

0.82 

67 

5.06 

0.84 

63 


S 

4.36 

0.73 

62 

4.26 

0.71 

64 

4.36 

0.73 

62 


0 

3.42 

0.59 

54 

3.64 

0.60 

64 

3.64 

0.60 

64 


A 

4.44 

0.80 

46 

4.45 

0.79 

49 

4.48 

0.84 

40 


M 

3.79 

0.67 

48 

3.92 

0.66 

62 

3.92 

0.66 

62 

Nemfogi-tisztàs 

J 

2.85 

0.55 

36 

3.04 

0.55 

47 

3.04 

0.55 

47 


S 

3.51 

0.63 

46 

3.49 

0.60 

56 

3.51 

0.63 

46 


0 

3.85 

0.69 

46 

3.85 

0.69 

46 

3.85 

0.69 

46 


A 

4.20 

0.76 

39 

4.38 

0.75 

56 

4.38 

0.75 

56 


M 

4.45 

0.74 

62 

4.44 

0.70 

81 

4.45 

0.74 

62 

Fiirdeto 

J 

4.88 

0.82 

62 

4.93 

0.79 

75 

5.02 

0.82 

69 


S 

4.21 

0.72 

57 

4.39 

0.70 

75 

4.39 

0.70 

75 


0 

3.59 

0.59 

65 

3.62 

0.57 

77 

3.63 

0.59 

71 
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Table 5 


Number of species (expressed in percenlage of thè total count) resulting 
in 50.95 and 100% of diversity index (H") 


Research area 

Month 

Species giving 

50% of H" 

Species giving 

95% of H" 

Species giving 
100% of H" 

(total count) 

No. 

o/ 

/o 

No. 

% 

No. 

% 


A 

4 

10.8 

31 

83.8 

37 

100 


M 

8 

11.3 

51 

71.8 

71 

100 

Gallér 

J 

11 

16.4 

51 

76.1 

67 

100 


S 

10 

15.6 

46 

41.9 

64 

100 


0 

7 

10.9 

47 

73.4 

64 

100 


A 

9 

18.4 

37 

75.5 

49 

100 


IVI 

7 

11.3 

41 

66.1 

62 

100 

Nernfogi-tisztàs 

J 

5 

10.6 

29 

61.7 

47 

100 


s 

5 

8.9 

37 

66.1 

56 

100 


0 

6 

13.0 

34 

73.9 

46 

100 


A 

10 

17.8 

39 

69.6 

56 

100 


M 

9 

11.1 

49 

60.5 

81 

100 

Fiirdeto 

J 

11 

14.7 

53 

70.7 

75 

100 


S 

9 

12.0 

46 

61.3 

75 

100 


0 

7 

9.1 

52 

67.5 

77 

100 


The most accurate method requiring also thè least work in that of optimiz- 
ing tlie total count (OPT). This is followed in accuracy hy thè so-called “alga- 
logists” method (ALG), wliich is however much more lahoursome. This method 
was used for counting up to thè greatest number of individuai, therefore, thè 
greatest number of species was found bere, however thè values of evenness 
were lower. 

The less satisfactory is thè method of counting up to a fixed number of 
individuai (FIX), whicli does not need too much work, but H FIX differs to 
thè greatest extent from Hqpt* This difference is stili smaller than that occur- 
ring in thè diversity of thè various hahitats, thus it would not influence thè 
possible conclusions. However this is valid only for thè samples examined 
here. In another lake thè situation may he different. 

For generai usage thè method OPT is suggested. This is to he carried out 
as foli ows. In counting thè individuai thè diversity has to he calculated first 
for smaller units (one visual field, one cm, or one diagonal line in thè chamber; 
in case of non-quantitative samples, after counting about 100 individuai). 
A further unit has to he taken only if thè fluctuation of thè diversity has not 
yet decreased below a certain level, wliich is to he established on thè basis of 
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experience. Tf a further unit is investigateli (a visual field, cm, or diagonal), 
will he summed thè data to those found in thè preceding count (cumulatively 
increased total count). The new diversity is calculated then from thè cumulative 
result. In this way, thè exact result can he attained with thè least work under 
thè microscope, whicli is very important considering thè extremely tiresome 
microscopie counting. 


div 
3.0 
2 8 - 
2 . 6 - 
2.4 
2 . 2 - 
2 . 0 - 
1.8 
1.6 
14 
1.2 
1 . 0 - 
08- 
06 
04 
0 . 2 - 
0 


H" 95% 




► 3.0455 


s 61.7% 


H*50% 1 


s 10.6% 


~i - 1-1 - 1 - 1 - 1 - 1 — 

5 10 15 20 25 30 35 


40 


45 


50 s 


Fig. 2. Correlations between thè count of species and diversity in an arbitrarily chosen sampling 

(July, Nemfogi-tisztàs) 


In samples where thè evenness is small, thè calculation of diversity must 
by all means he carried out by small units (for example, by visual fields), 
since it may liappen tliat thè declining section of thè diversity curve has 
already been reached. 

It was Pielou (1966, 1975) who first described thè basis of thè method 
as OPT bere, and similar results were obtained by Lloyd, Inger and King 
(1968) as well. 

In order to state thè extent to whicli thè rarely-occurring species in- 
fluence thè diversity values and to see whether it is worthwhile to continue 
counting under thè microscope to find some newer, rarely-occurring species; 
two kinds of investigatali were carried out; 

thè percentage of thè total count was calculated whicli gives 50% and 
95% resp. of thè diversity values (Tahle 5). It was stated tliat 50% of thè 
diversity values are given by thè 8 most frequent species (12.8% of thè count 
of species) in thè average of thè tliree research areas, while 95% are given by 
43 species (68% of thè count of species). The data of an arbitrarily chosen 
sample are given in Fig. 2. As it can he seen also in thè Figure thè five most 
frequently-occurring species (10% of thè count of species) give 50% of thè 
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Table 6 


Quantitative data on thè phytoplankton of Lake Velence in 1972 
(i/l = 1000 individuai per litre; * = neiv for thè Lake Velence) 


Species 

Date 


Locali ties 


Gallér 

Nemfogi-tisztàs 

FiirdetS 

Cyanophvta 

1. Anabaena sp. 

A 




M 

— 

— 

— 


J 

— 

— 

— 


S 

— 

— 

-f- 


0 

— 

— 

398.0 

2. Anabaenopsis hungarica Ilalàsz 

A 

— 

— 

— 


M 

— 

— 

— 


J 

— 

— 

— 


S 

— 

— 

— 


0 

— 

— 

+ 

3. Aphanizomenon sp. 

A 

— 

— 

— 


M 

— 

— 

— 


J 

— 

— 

— 


S 

— 

— 

— 


0 

— 

— 

36.0 

*4. Aphanocapsa delicatissima W. 

A 

— 

— 

— 

et G. S. West 

M 

— 

— 

— 


J 

4.0 

— 

— 


S I 

— 

— 

— 


0 

— 

— 

— 

5. Aphanocapsa sp. 

M 1 

- 

+ 

— 


M 

— 

— 

■— 


J 

— 

— 

— 


S 

— 

— 

— 


0 

+ 

21.7 

— 

*6. A. elachista var. planctonica G. 

A 

— 

— 

36.0 

M. Sm. 

M 

-f 

JL. 

— 


J 

40.0 

+ 

217.3 


S 

13.0 

27.1 

217.0 


0 

+ 

+ 

109.0 

7. Chroococcus minimus (Keissl.) 

A 

— 

— 

— 

Lemm. 

M 

— 

10.8 

— 


J 

— 

— 

— 


S 

- 

- 

+ 


0 

— 

— 

— 

8 . C. minor (Kg.) Nàg. 

A 

5.4 

— 

— 

M 

— 

— 

— 


J 

21.0 

— 

— 


S 

— 

— 

— 


0 

— 

— 

— 

9. C. minutus (Kg.) Nàg. 

A 

— 

— 

— 


M 

32.6 

— 

+ 


J 

— 

— 

27.1 


S 

10.8 

27.1 

217.0 


0 

— 

+ 

72.0 

10. C. turgidus (Kg.) Nàg. 

A 

— 

— 

— 


M 

17.3 

— 

— 


J 

8.0 

— 

— 


S 

+ 

— 

— 


0 

— 

32.6 

— 
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Table 6 (continued) 


Specie» 

Date 

Locali ties 

Gallér 

Nemfogi-tisztas 

Ftirdetfl 


11. Gloeococcus sp. 

A 


_ 


M 

T 

— 

— 

— 


J 

s 

o 

1 + l 

- 

— 

12. Gomphosphaeria compacta 

A 

+ 

97.8 

870.0 

(Lemm.) Strm. 

M 

19.5 

130.4 

942.0 

J 

4.0 

— 

4,266.3 


S 

43.4 

5.4 

72.0 


o 

8.6 

32.6 

434.0 

13. G. lacustris Chod. 

A 

32.6 

179.3 

181.0 


M 

23.9 

103.2 

543.0 


J 

30.0 

43.4 

1,114.1 


S 

34.7 

48.9 

217.0 


0 

17.3 

54.3 

543.0 

14. Lyngbya limnetica Lemm. 

A 

5.4 

— 

36.0 

M 

— 

— 

833.0 


J 

-1,0 

+ 

4,918.5 


S 

— 


26,413.0 


0 

2.1 

— 

35,254.0 

15. Lyngbya sp. 

A 

— 

— 

— 


M 

— 

— 

— 


J 

— 

— 

244.5 


S 

— 

+ 

— 


0 

2.1 

— 

— 

16. Merismopedia glauca (Ehr.) 

A 

— 

— 

— 

Nàg. 

M 

19.5 

— 

36.0 


J 

— 

— 

— 


S 

4.3 

— 

+ 


o 

2.1 

— 

— 

*17. M. minima Beck. 

A 

10.8 

10.8 

_ 


M 

— 

92.3 

326.0 


J 

34.0 

10.8 

3,423.9 


S 

2.1 

10.8 

8,369.0 


o 

4.3 

32.6 

978.0 

18. M. punctala Mey. 

A 

— 

— 

— 


M 

+ 

— 

— 


J 

21.0 

5.4 

+ 


S 

13.0 

+ 



0 

4.3 


— 

19. M. tenuissima Lemm. 

A 

+ 

+ 

— 


M 

T 



— 


J 

s 

0 

- 

- 

36.0 

20. Microcystis aeruginosa Kg. 

A 

_ 

_ 

_ 


M 

— 

— 

— 


J 

13.0 

— 

— 


S 

— 

— 

— 


0 

— 

— 

— 


2 * 
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Table 6. (continued) 


Species 

Date 

Localities 

Gallér 

Nemfogi-tisztas 

FiirdetS 


21. M. flos-aquae (Wittr.) Kirchn. 

A 

M 

— 

- 

72.0 


J 

S 

2.1 

— 

— 


0 

6.5 

10.8 

— 

*22. M. pallida (Kg.) Lemm. 

A 

— 

— 

~b 

M 

J 

S 

- 

- 

36.0 

*23. M. pulverea (Wood) Forti 

0 

A 

: 



M 

— 

— 

— 


J 

S 

0 

A 

M 

T 

— 

+ 

+ 

24. Microcystis sp. 

- 

+ 



J 

s 

0 

2.1 

10.8 

- 

25. Oscillatoria amphibia Agh. 

A 

M 

- 

- 

- 


J 

S 

— 

— 

— 


0 

+ 

— 

— 

*26. 0. brevis (Kg.) Gom. 

A 

— 

— 

— 

M 

J 

S 

2.1 

— 

- 

*27. Oscillatoria chlorina Kg. 

0 

A 




M 

— 

— 

— 


J 

S 

0 

A 

— 

— 

+ 

28. 0. irrigua (Kg.) Gom. 





M 

J 

I 




S 

0 

+ 

— 

— 

29. 0. pseudogeminata G. Schmid. 

A 

— 

— 

1,341.0 

M 

— 

— 

3,478.0 


J 

— 

— 

326.0 


S 

— 

— 

5,978.0 


0 

— 

— 

16,522.0 

30. Oscillatoria sp. 

A 

— 

— 

_ 

M 

J 

— 

+ 

_ 


S 

0 

+ 

10.8 

— 


Acta Botanica Academiae Scientiarum Hur\garicae 25, 1979 













PIIYTOPLANKTON IN LARE VELENCE 


197 


Table 6. (continued) 


Specie# 

Date 

Localities 

Gullér 

Nemfogi-tiaztós 

Fiirdetfi 


31. Phormidium sp. 

A 

_ 



M 

J 

— 

— 

— 


S 

0 

+ 

— 

— 

*32. Pseudanabaena catenata Lauter- 

A 

+ 

— 

— 

born 

M 

J 


— 

36.0 


S 

0 

+ 

— 

— 

*33. Radiocystis geminata Skuja 

A 

— 

— 

— 


M 

— 

— 

— 


J 

— 

+ 

— 


S 

0 

— 


— 

*34. Raphidiopsis mediterranea 

A 

_ 

_ 


Skuja 

M 

— 

— 

— 


J 

— 

— 

1,548.9 


S 

— 

— 

72.0 


0 

— 

— 

253.0 

*35. Romeria leopoliensis (Raci- 

A 

— 

— 

— 

borski) Koczwara 

M 

T 

— 

— 

— 


J 

s 

0 

- 

- 

+ 

36. Spirulina maior Kiitz. 

A 

+ 

_ 

'f 


M 

T 

— 

— 

109.0 


J 

s 

_ 

_ 

36.0 


0 

— 

— 

36.0 

37. Synechocystis aquatilis 

A 

— 

— 

1,051.0 

Sauvageau 

M 

— 

— 

2,065.0 


J 

S 

— 

4,331.6 

27.1 

38. S. salina Wislouch 

0 

A 

5.4 

59.7 

36.0 


M 

78.2 

86.9 

— 


J 

186.0 

43.4 

7,500.1 


S 

117.3 

3,570.7 

5.688.0 


0 

8.6 

32.6 

109.0 

39. Unknown Cyanophyta I. 

A 

— 

— 

— 

M 

.1 

S 

4.3 


— 

40. Unknown Cyanophyta 11. 

0 

A 

M 

— 


— 


J 

S 

_ 

_ 

471.0 


0 

— 

— 

— 
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Table 6. (continued) 


Species 

Date 


Locali ties 


Gallér 

Nemfogi-tisztas 

Furdetó 

41. Unknown Cyanophyta III. 

A 

_ 

_ 


M 

— 

130.4 

— 


J 

— 

— 

— 


S 

21.7 

16.3 

253.0 


0 

— 

21.7 

— 

Euglenophyta 





42. Euglena acus Ehr. 

A 

— 

— 

36.0 

M 

— 

— 

+ 


J 

— 

— 

+ 


S 

— 

— 

— 


0 

— 

— 

— 

*43. E. ehrenbergii Klebs. 

A 

M 

— 

— 

— 


— 

— 

— 


J 

— 

+ 

— 


S 

— 

— 

— 


0 

— 

— 

— 

*44. E. klebsii (Lemm.) Mainx 

A 

— 

— 

36.0 

M 

— 

— 

72.0 


J 

— 

— 

— 


S 

— 

— 

36.0 


0 

— 

— 

+ 

*45. E. oxyuris Schmarda 

A 

— 

— 

+ 


M 

— 

— 

— 


J 

— 

— 

+ 


S 

— 

— 

— 


0 

— 

+ 

— 

*46. E. oxyuris f. minima Bourr. 

A 

— 

— 

— 

M 


+ 

+ 


J 

— 

— 

— 


S 

2.1 

— 

— 


0 

— 

— 

— 

*47. Euglena polymorpha Dang. 

A 

— 

— 

761.0 


M 

— 

— 



J 

— 

+ 

— 


S 

— 

— 

— 


0 

— 

— 

— 

*48. E. spathirhyncha Skuja 

A 

— 

— 

— 


M 

— 

— 

— 


J 

— 

- 

+ 


S 

— 

— 

— 


0 

— 

— 

— 

49. E. tripteris (Duj.) Klebs 

A 

— 

16.3 

— 


M 

— 

5.4 

— 


J 

+ 

10.8 

135.8 


S 

+ 

+ 

+ 


0 

+ 

10.8 

36.0 

50. Euglena sp. I. 

A 

10.8 

10.8 

109.0 

M 

4.3 

5.4 

72.0 


J 

4.0 

— 

190.2 


S 

— 

5.4 

326.0 


0 

2.1 

+ 

36.0 
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Table 6. (continued) 


Specie» 

Date 

Locali ties 

Gallér 

Nemfogi-tisztas 

Fiirdetfi 



51. Euglena sp. II. 

A 

5.4 

_ 

36.0 


M 

2.1 

— 

— 


J 

— 

— 

+ 


S 

— 

+ 

36.0 


0 

— 


181.0 

52. Euglena sp. III. 

A 

M 

— 

- 

— 


J 

g 

- 

- 

+ 


0 

— 

- 

+ 

*53. Lepocinclis ovum (Ehr.) Lemm. 

A 

M 

— 

- 

— 


J 

— 

— 

— 


S 

0 

— 

+ 

36.0 

*54. L. ovum var. conica All. et Lef. 

A 

M 

J 

S 

- 

- 

— 


- 

1 + l 

407.0 

*55. L. salina Fritsch 

0 

A 


5.4 

-f 


M 

+ 

— 

36.0 


J 

4.0 

+ 

— 


S 

+ 

5.4 

36.0 


o 


— 

+ 

*56. Phacus acuminatus Stokes 

A 

_ 

_ 

~b 


M 

+ 

— 

36.0 


J 

— 

— 

+ 


S 

0 

— 

— 

+ 

57. P. aenigmaticus Drez. 

A 


_ 

+ 


M 

J 

— 

5.4 



S 

0 

— 

— 

+ 

*58. P. curvicauda Swirenko 

A 

+ 

+ 



M 

+ 

+ 

36.0 


J 

+ 

5.4 

+ 


S 

+ 

— 

36.0 


0 

+ 

— 

+ 

*59. P. platalea Drez. 

A 

+ 

5.4 

4” 


M 

+ 

5.4 

36.0 


J 


+ 

163.0 


S 


10.8 

+ 


0 

— 

4" 


*60. P. indicus Skvortz. 

A 

_ 

_ 

_ 


M 

— 

+ 

— 


.1 

— 

— 

i 


0 

— 

- 

-r 

+ 
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Table 6. (continued) 


Species 

Date 


Localities 


Gallér 

Nemfogi-tiaztas 

Fiirdetó 

*61. P. pleuronectes (0. F. M.) Duj. 

A 

_ 

_ 

_ 


M 

— 

— 

— 


J 

— 

— 

— 


S 

— 

— 

— 


0 

— 

— 


62. P. pyrum (Ehr.) Stein 

A 

+ 

4~ 

~b 

M 

+ 

10.8 

72.0 


J 


+ 

380.4 


S 

— 

10.8 

181.0 


0 

— 

+ 

145.0 

*63. P. pusillus Lemm. 

A 

— 

5.4 

+ 


M 

— 

— 

— 


J 

— 

— 

271.7 


S 

— 

+ 

36.0 


0 

— 


109.0 

64. P. skujae Skvortz. 

A 

— 

— 

— 


M 

— 

— 

— 


J 

— 

— 

— 


S 

— 

— 

— 


0 

— 

- 

36.0 

65. Trachelomonas sp. 

A 

— 

— 

— 


M 

— 

— 

— 


J 

— 

— 

— 


S 

— 

+ 

— 


0 

— 

— 

— 

Chrysophyta 





*66. Achnanthes minutissima var. 

A 

65.2 

— 

— 

cryptocephala Grun. 

M 

23.9 

10.8 

— 

J 

47.0 

— 

— 


S 

13.0 

— 

— 


0 

21.7 

— 

— 

*67. Amphiprora alata Kiitz. 

A 

+ 

+ 

+ 

M 

2.1 

5.4 

72.0 


J 

+ 

— 

— 


S 

2.1 

5.4 

— 


0 

4.3 

32.6 

— 

*68. Amphora ovalis var. pediculus 

A 

+ 

-f- 

— 

Kiitz. 

M 

— 

5.4 

109.0 


J 

— 

— 

— 


S 

— 

— 

— 


0 

— 

— 

— 

*69. Asterionella formosa Hass. 

A 

— 

— 

— 


M 

— 

— 

— 


J 

— 

— 

— 


S 

— 

— 

— 


0 

+ 

— 

— 

70. Caloneis sp. 

A 

5.4 

— 

— 

M 

+ 

4* 

— 


J 

— 

— 

— 


S 

— 

— 

— 


0 

— 

— 

— 
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Table 6. (contiiiued) 


Specie» 

Date 

Localitiea 

Gallér 

Nemfogi-tisztas 

Fiirdetò 

71. Campylodiscus clypeus Ehr. 

A 

_ 

+ 

_ 


M 

J 

— 

— 

— 


S 

0 


+ 

— 

*72. C. clypeus var. bicostata (W. 

A 

— 

— 

— 

Sm.) Hust. 

M 

J 

S 

— 

+ 

- 

73. Chaetoceros miilleri Lemm. 

0 

A 



— 


M 

— 

— 



J 

17.0 

5.4 

81.5 


S 

0 

— 

5.4 

— 

74. Cocconeis placentula var. 

A 

5.4 


36.0 

euglypta (Ehr.) Gl. 

M 

+ 

+ 

— 


J 

c 

+ 

— 

— 


0 

2.1 

“ 

— 

*75. Cyclotella comta (Ehr.) Kiitz 

A 


— 

_ 

M 


— 

— 


J 

S 

— 

— 

923.9 

*76. C. meneghiniana Kiitz. 

o 

A 

5.4 


290.0 

M 

6.5 

38.0 

543.0 


J 

8.0 

— 

— 


S 

30.4 

48.9 

— 


o 

8.6 

10.8 

72.0 

*77. C. ocellata Pant. 

A 

54.3 

81.5 

_ 


M 

10.8 

288.0 

1,050.0 


J 

8.0 

48.9 

353.2 


S 

— 

108.6 

1,739.0 


0 

8.6 

119.5 

1,086.0 

78. Cyclotella sp. 

A 

— 

— 

— 


M 

— 

— 

— 


J 

S 

26.0 

— 

— 

*79. Cymatopleura solea (Bréb.) 

0 

A 




W. Sm. 

M 

J 

— 

— 

— 


S 

0 

— 

— 

+ 

*80. Cymbella lanceolata (Ehr.) V. H. 

A 

— 

— 

— 


M 

J 

— 

— 

— 


S 

0 

+ 

= 

= 
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Table 6. (continued) 


Species 

Date 

Localities 

Gallér 

Nemfogi-tisztàs 

Fiirdetó 


*81. C. ventricosa Kiitz 

A 

+ 

_ 

_ 


M 


— 

— 


J 

S 

8.0 

— 

— 

82. Cymbella sp. I. 

0 

A 





M 

T 

+ 

— 

— 


J 

s 

0 

+ 

- 

— 

83. Cymbella sp. II. 

A 

M 

— 

- 

— 


J 

S 

0 

+ 

- 

- 

*84. Diatoma elongatum (Lyngb.) 

A 

10.8 

_ 

_ 

Ag. 

M 

6.5 

+ 

— 


J 

-f 

— 

— 


S 

2.1 

— 

— 


0 

+ 

— 

— 

*85. Fragilaria crotonensis Kitt. 

A 


— 

— 


M 

J 

+ 

— 

_ 


S 

0 

2.1 

I 


86. Fragilaria sp. 

A 

M 

: — 

- 

— 


J 

S 

0 

2.1 

- 

- 

87. Gyrosigma sp. 

A 

M 

T 

— 

— 

1 1 + 


j 

S 

0 

— 

— 

+ 

88. Mastogloia sp. 

A 

M 

T 

+ 

— 

— 


J 

s 

0 

2.1 

_ 

- 

*89. Navicula cryptocephala Kiitz. 

A 

+ 

_ 

— 


M 

J 

— 

5.4 

36.0 


S 

0 

— 

— 

— 

*90. N . cryptocephala var. veneta 

A 

5.4 

+ 

145.0 

(Kiitz.) Grun. 

M 

+ 

— 

— 


J 

c 

4.0 

5.4 

163.0 


0 

+ 

- 

36.0 
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Table 6. (continued) 


Species 

Date 

Locali ties 

Gallér 

Nemfogi-tisztàs 

Fiirdetò 


*91. N. cuspidata Kiitz. 

A 

_ 

_ 

— 

M 

T 

— 

— 

— 


J 

s 

0 

+ 

- 

— 

*92. N. hungarica Grun. 

A 

_ 

_ 

72.0 

M 

— 

— 

109.0 


J 

S 

0 

A 

— 


+ 

*93. N. hungarica var. capitata 




(Ehr.) Cl. 

M 

T 

— 

— 

109.0 


J 

s 

0 

— 

- 

— 

*94. N. placentula f. lanceolata 

A 

_ 

_ 

_ 

Grun. 

M 

— 

— 

— 


J 

— 

— 

— 


S 

0 

— 

— 


*95. N. radiosa Kiitz. 

A 

+ 

+ 

_ 


M 

6.5 


— 


J 

4.0 

— 

— 


S 

+ 

— 

— 


0 

2.1 

— 

— 

96. Navicula sp. I. 

A 

+ 

16.3 

+ 

M 

13.0 

5.4 

— 


J 

+ 

— 

— 


S 

2.1 

— 

— 


o 

2.1 

— 

218.0 

97. Navicula sp. II. 

A 

_ 

— 

— 

M 

T 

6.5 

+ 

— 


J 

s 

2.1 

_ 

— 


o 

— 

— 

145.0 

98. Neidium sp. 

A 

— 

_ 

— 

M 

T 

— 

— 

— 


J 

s 

_ 

_ 

_ 


o 

+ 

— 

— 

*99. Nitzschia acicularis W. Sm. 

A 

_ 

5.4 

254.0 


M 

T 

— 

5.4 

290.0 


J 

s 


_ 

j 

36.0 


0 

— 

— 

— 

*100. N. hungarica Grun. 

A 

— 

+ 

36.0 


M 

J 

2.1 

+ 

_ 


S 

0 

— 

+ 

— 
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Table 6. (continued) 


Species 

Date 

Locali tiee 

Gallér 

Nemfogi-tisztàs 

FiirdetS 



*101. N. longissima var. reversa 

A 




Grun. 

M 

— 

— 

— 


J 

— 

— 

190.2 


S 

— 

— 

5,289.0 


0 

— 

— 

36.0 

*102. N. palea (Kiitz.) W. Sm. 

A 

M 

J 

+ 

— 

— 

103. Nitzschia sp. I. 

0 

A 

— 

21.7 

— 

M 

13.0 

16.3 

18,478.0 


J 

4.0 

— 

7,717.5 


S 

4.3 

5.4 

— 


0 

4.3 

10.8 

36.0 

104. Nitzschia sp. II. 

A 


_ 

_ 


M 

T 


5.4 

1,739.0 


.J 

s 

2.1 

_ 

_ 


0 

2.1 

— 

145.0 

105. Nitzschia sp. III. 

A 

_ 

_ 

_ 

M 

T 

— 

— 

36.0 


J 

s 

0 

— 

- 

109.0 

*106. Rhoicosphenia curvata (Kiitz.) 

A 

+ 

+ 

_ 

Grun. 

M 

4.3 


— 


J 

c 

+ 

— 

— 


° 

+ 

- 

- 

*107. Rhopaiodia gibba (Ehr.) 0. 

A 

— 

_ 

— 

Muli. 

M 

T 

— 

— 

— 


J 

s 

0 

— 

+ 

- 

— 

108. Stauroneis sp. 

A 

M 

T 

— 

- 

_ 


J 

s 

0 

+ 

- 

— 

109. Stephanodiscus sp. 

A 

— 

— 

— 


M 

— 

— 

— 


J 

c 

4.0 

— 

— 


o 

0 


- 

— 

*110. Surirella ovata Kiitz. 

A 


_ 

_ 


M 

J 

— 

10.8 

— 


S 

0 

— 

- 

+ 
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Table 6. (continued) 


Specie» 

Date 


Localities 


Gallér 

Netti fogi-tisztó» 

Fiirdetfi 

*111. Synedra acus Kiitz. 

A 

— 

_ 

_ 


M 

— 

— 

— 


J 

— 

— 

— 


S 

+ 

— 

— 


0 

2.1 

— 

181.0 

*112. S. acus var. angustissima Grilli. 

A 

— 

— 

36.0 


M 

— 

— 

— 


J 

+ 

— 

— 


S 

— 

— 

— 


0 

— 

— 

— 

*113. S. tabulata (Ag.) Kùtz. 

A 

_ 

_ 

_ 

M 

— 

— 

— 


J 

— 

— 

+ 


S 

— 

— 

— 


0 

— 

— 

— 

114. Synedra sp. 

A 

_ 

— 

_ 


M 

— 

— 

— 


J 

+ 

— 

— 


S 

— 

— 

— 


0 


— 

— 

115. Goniochloris laevis Pascher 

A 

+ 

16.3 

72.0 


M 

2.1 

43.4 

— 


J 

134.0 

59.7 

326.0 


S 

128.2 

108.6 

145.0 


0 

13.0 

i 

72.0 

116. G. mutica (A. Braun) Fott 

A 

_ 

— 

— 


M 


— 

— 


J 


— 

81.5 


S 

— 

— 

— 


0 

— 

— 

— 

*117. Kephyrion inconstans (Sclim.) 

A 

I _ 

_ 

_ 

Bourr. 

M 

— 

— 

— 


J 

4.0 

— 

— 


S 


— 

— 


0 


— 

— 

Pyrrophyta 





118. Cryptomonas erosa Ehr. 

A 

222.8 

179.3 

471.0 

M 

30.4 

48.9 

36.0 


J 

91.0 

— 

353.2 


S 

67.3 

59.7 

543.0 


0 

65.2 

173.9 

833.0 

*119. C. erosa var. reflexa Mars. 

A 

_ 

_ 

_ 

M 

28.2 

21.7 

— 


.1 

21.0 

— 

— 


S 

+ 

— 

— 


0 

8.6 

4- 

— 

*120. C. ovata Ehr. 

A 

_ 

_ 

_ 


M 

6.5 

5.4 

— 


J 

— 

— 

217.3 


S 

32.6 

86.9 

— 


0 

23.9 

54.3 

109.0 
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Table 6. (continued) 


Species 

Date 


Localities 


Gallér 

Nemfogi-tisztàs 

FiirdetS 

*121. C. pusilla Bachm. 

1 

A 

1,750.0 

516.3 

218.0 

M 

369.5 

97.8 

4,710.0 


J 

147.0 

— 

— 


S 

54.3 

27.1 

36.0 


0 

656.5 

54.3 

2,246.0 

*121. C. rostrata Troitzk. 

A 

— 

10.8 

— 


M 

— 

— 

36.0 


J 

17.0 

— 

— 


S 

— 

— 

— 


0 

— 

— 

— 

123. Gloenodinium sp. 

A 

— 

16.3 

— 

M 

— 

— 

— 


J 

8.0 

— 

— 


S 

— 

5.4 

— 

124. Gyrnnodinium sp. 

0 

A 



72.0 


M 

— 

— 

— 


J 

— 

— 

27.1 


S 

— 

— 

+ 


0 

— 

— 

— 

125. Peridiniopsis borgei Lemm. 

A 

— 

— 

— 


M 

52.1 

+ 

— 


J 

34.0 

16.3 

— 


S 

30.4 

65.2 

— 


0 

86.9 

76.0 

— 

126. Peridinium cinctum (Muli.) 

A 

+ 

— 

— 

Ehr. 

M j 

+ 

— 

— 


J 

— 

— 

— 


S 

2.1 

— 

— 


0 

2.1 

— 

— 

127. P. inconspicuum Lemm. 

A 

— 

— 

- 


M 

19.5 

— 

— 


J 

78.0 

+ 

— 


S 

50.0 

10.8 

— 


0 

10.8 

+ 

— 

128. P. pusillum (Pen.) Lemm. 

A 

5.4 

— 

— 

M 

52.1 

+ 

— 


J 

100.0 

5.4 

— 


S 

21.7 

+ 

— 


0 

23.9 

— 

— 

129. Peridinium sp. 

A 

— 

— 

— 


M 

— 

— 

— 


J 

17.0 

— 

— 


S 

— 

— 

— 


0 

— 

— 

— 

Chlorophyta 





130. Ankistrodesmus acicularis (A. 

A 

+ 

— 

833.0 

Br.) Kors. 

M 

— 

+ 

1,594.0 


J 

— 

— 

— 


I s 

— 

— 

181.0 


0 

— 

— 

72.0 
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Table 6. (continucd) 


Species 

Date 

Locali ties 

Gallér 

Nemfogi-tisztàs 

Fttrdetfi 



*131. A. angustus Bern. 

A 

5.4 

70.6 

1,775.0 


M 

— 

43.4 

1,014.0 


J 

— 

— 

271.7 


S 

— 

— 

217.0 


0 

— 

— 

398.0 

*132. A. convolutus Corda 

A 

396.7 

521.7 

_ 


M 

4,065.1 

2,684.8 

13,478.0 


J 

204.0 

— 

163.0 


S 

578.2 

— 

— 


0 

478.2 

— 

253.0 

*133. A. longissimus (Lemm.) Wille 

A 

— 

— 

— 


M 

T 

— 

— 

— 


J 

s 

0 

— 

- 

36.0 

*134. A. falcatus (Corda) Ralfs 

A 



_ 


M 

J 

S 

2.1 

- 

- 

*135. A. minutissimus Kors. 

0 

A 

10.8 

206.5 

580.0 


M 

— 

— 

688.0 


J 

13.0 

5.4 

163.0 


S 

2.1 

— 

978.0 


0 

— 

— 

507.0 

136. A. pseudobraunii Belch. et Sw. 

A 

27.1 

114.1 

725.0 


M 

— 

266.3 

12,464.0 


J 

C 

4.0 

— 

— 


o 

0 

— 

— 

5,579.0 

*137. A. spiralis (Turn.) Lemm. 

A 

+ 

— 

— 


M 

8.6 

— 

— 


J 

8.0 

— 

— 


S 

+ 

— 

— 


0 

2.1 

— 

— 

138. Ankistrodesmus sp. 

A 

M 

J 

S 

0 

A 

— 

- 

— 


— 

— 

i +1 

139. Botryococcus braunii Kutz. 

10.8 

16.3 



M 

52.1 

38.0 

— 


J 

39.0 

— 

+ 


S 

34.7 

+ 



0 

47.8 

32.6 

— 

140. Chlamydomonas sp. 

A 

— 

— 

— 


M 

2.1 

10.8 

36.0 


J 

— 

— 

27.1 


S 

— 

— 

+ 


0 

— 

— 

72.0 
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Table 6. (continued) 


Specie» 

Date 

Locali ties 

Calltr 

Nemfogi-tisztàs 

Fiirdeto 


141. Chodatella ciliata (Lagerh.) 

A 

+ 

_ 

_ 

Leinm. 

M 

6.5 

"b 

36.0 


J 

230.0 

701.1 

625.0 


S 

8.6 

119.5 

688.0 


0 

4.3 

+ 

72.0 

142. C. citriformis Snow 

A 

— 

_ 

— 

M 

— 

— 

— 


J 

21.0 

27.1 

+ 


S 

4.3 

10.8 

36.0 


0 

— 

10.8 

— 

*143. C. quadrisela Leinm. 

A 

— 

— 

— 

M 

+ 

16.3 

109.0 


J 


10.8 

190.2 


S 

4.3 

38.0 

720.0 


0 

— 

21.7 

398.0 

144. Closterium sp. I. 

A 

— 

+ 

— 

M 

+ 

— 

— 


J 

+ 

— 

+ 


S 

— 

— 

36.0 


0 

2.1 

— 

— 

145. Closterium sp. IL 

A 

+ 

— 

— 

M 

J 


I 

— 


S 

0 

+ 


I 

146. Coelastrum microporum Naeg. 

A 

— 

— 

507.0 

M 

26.0 

10.8 

1,268.0 


J 

— 

— 

271.7 


S 

15.2 

16.3 

72.0 


0 

30.4 

+ 

218.0 

*147. C. pseudomicroporum Kors. 

A 


— 

— 


M 

2.1 

+ 

— 


J 

4.0 

10.8 

— 


S 

2.1 

10.8 

— 


0 

— 

— 

36.0 

*148. C. sphaericum Naeg. 

A 

M 

- 

- 

— 


J 

4.0 

16.3 

516.3 


S 

0 

— 

— 

72.0 

*149. Coelastrum sp. 

A 



_ 

M 

— 

— 

— 


J 

S 

0 

A 

— 

— 

-f 

150. Cosmarium bioculatum Bréb. 

+ 

76.0 



M 

2.1 

103.2 

145.0 


J 

— 

293.4 

1,494.5 


S 

6.5 

141.3 

942.0 


0 

— 

195.6 

253.0 
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Table 6. (coiitiiiued) 


Specie» 

Date 

Locali dea 

trailer 

Nemfogi*ti»ztÓ8 

Fiirdetfl 

151. C. granatimi Bréb. 

A 

' 

_ 

_ 


M 

2.1 

+ 

— 


.1 

c 


— 

27.1 


O 

o 

+ 

— 

— 

*512. C. humile var. glabrum Gutw. 

A 


_ 

_ 


M 

T 

6.5 

— 

— 


J 

s 

2.1 

_ 



0 

4.3 

— 

— 

153. C. laeve var. minimum W. et 

A 


_ 

72.0 

G. S. West. 

M 

2.1 

54.3 

145.0 


J 

65.0 

282.6 

625.0 


S 

8.6 

385.8 

145.0 


o 

8.6 

195.6 

181.0 

*154. C. margaritiferum Menegh. 

A 

M 

- 

- 

— 


J 

— 

— 

— 


S 

o 

+ 

— 

— 

155. C. polygonatum llalasz 

A 


86.9 

109.0 


M 

6.5 

152.1 

72.0 


J 

30.0 

440.2 

190.2 


S 

15.2 

65.2 

217.0 


o 

2.1 

217.3 

290.0 

*156. C. reniforme (Ralfs) Arch. 

A 

— 

— 

— 


M 

2.1 

— 

— 


J 


— 

— 


S 

2.1 

— 

— 


o 

+ 

— 

— 

157. C. trilobulatum Reinsch. 

A 

_ 

_ 

_ 


M 

+ 

— 

— 


J 

+ 

— 

— 


S 

+ 

— 

— 


o 

+ 

— 

— 

*158. C. undulatum var. minutimi 

A 

_ 

_ 

— 

Wittr. 

M 

+ 

+ 

— 


J 

13.0 

4- 

+ 


S 

6.5 

+ 

+ 


o 

— 

10.8 

— 

*159. C. venustus Bréb. 

A 

_ 

_ 

_ 


M 

i 

4.3 

— 

— 


.) 

S 

o 

+ 

- 

— 

160. Cosmarium sp. I. 

A 





M 

+ 

— 

— 


J 

c 

— 

— 

— 


o 

0 

2.1 

+ 

+ 


3 
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Table 6. (continued) 


Species 

Date 

Localities 

Gallér 

Nemfogi-tisztàs 

Fiirdetd 


161. Cosmarium sp. II. 

A 

M 

+ 

- 

- 


S 

0 

4.0 

- 

- 

162. Cosmarium sp. III. 

A 

_ 

_ 

_ 

M 

J 

— 

I 

— 


S 

0 

+ 

— 

- 

163. Cosmarium sp. IV. 

A 

— 

— 

— 

M 

J 

S 

2.1 

- 


164. Cosmarium sp. V. 

0 

A 




M 

— 

— 

— 


J 

c 

— 

5.4 

— 


o 

0 

— 

- 


165. Cosmarium sp. VI. 

A 

— 

— 

— 

M 

— 

— 



J 

— 

— 

— 


S 

6.5 

— 

— 


0 

— 

— 

— 

*166. Crucigenia apiculata (Lemm.) 

A 

— 

— 

— 

Schmidle 

M 

— 

— 

— 


J 

c 

— 

— 

27.1 


Ì5 

0 

— 

- 

36.0 

*167. C. quadrata Morren 

A 

— 

+ 

4* 

M 

2.1 

+ 

36.0 


J 

— 


+ 


S 

+ 

+ 

+ 


0 

— 

— 

+ 

*168. C. rectangularis (Naeg.) Gay. 

A 

— 

— 

— 


M 

J 

6.5 


I 


S 

0 

+ 

— 

— 

*169. C. pulchra W. et G. S. West 

A 

— 

— 

— 

M 

T 

— 

— 

+ 


J 

s 

0 

— 

- 

36.0 

L70. C. tetrapedia (Kirchn.) W. et G. 

A 

+ 

48.9 

36.0 

S. West 

M 

4.3 

59.7 

109.0 


J 

8.0 

76.0 

1,059.8 


S 

17.3 

119.5 

1,376.0 


0 

8.6 

43.4 

181.0 
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Table 6. (continued) 


Specie» 

Date 


Localities 


GaUér 

Nemfogi-ti»/ta» 

FiirdetS 

171. Dictyosphaerium vhrenbergia - 

A 

_ 

_ 

_ 

num Naeg. 

M 

— 

— 

— 


.1 

— 

— 

— 


S 

— 

— 

+ 


o 

— 

— 

— 

*172. D. pulchellum Wood 

A 

_ 

_ 

8,986.0 

M 

— 

— 

1,159.0 


J 

— 

— 

54.3 


S 

0 

2.1 

5.4 

145.0 

*173. Didymogvnes palatina Schmidle 

A 

— 

5.4 

435.0 


M 

— 

10.8 

253.0 


J 

— 

— 

135.8 


S 

— 

— 

507.0 


0 

— 

— 

36.0 

*174. Elakatothrix lacustris Korsch. 

A 

+ 

21.7 

145.0 


M 

6.5 

92.3 

217.0 


.1 

17.0 

27.1 

+ 


S 

19.5 

76.0 



0 

15.2 

130.4 

+ 

175. Euastrum cornubiense var. orna¬ 

A 


_ 

_ 

timi llalàsz 

M 

4.3 

— 

— 


J 

13.0 

— 

— 


S 

26 0 

— 

— 


0 

15.2 

— 

— 

*176. Eranceia javanica (Bern.) 

A 

— 

— 

— 

Hortob. 

M 

— 

— 

— 


J 

17.0 

— 

— 


S 


— 

— 


0 

— 

— 

— 

*177. F. ovalis (Francé) Lcmm. 

A 

_ 

_ 

_ 

M 

— 

— 

36.0 


J 

— 

— 

— 


S 

— 

— 

— 


0 

— 

— 

— 

178. Eranceia sp. 

A 

M 

— 

— 

— 


— 

— 

— 


J 

— 

— 

— 


S 

4.3 

— 

— 


o 

— 

— 

— 

*179. Kirchneriella contorta 

A 

_ 

_ 

72.0 

(Schmidle) Bolli. 

M 

— 

— 

253.0 


.1 

21.0 

10.8 

271.7 


S 

— 

54.3 

2,101.0 


0 

— 

76.0 

145.0 

180. K. lunaris (Kirchn.) Mòb. 

A 

27.1 

38.0 

1,014.0 

M 

4.3 

10.8 

— 


J 

— 

10.8 

434.7 


S 

8.6 

38.0 

1,739.0 


0 

— 

54.3 

688.0 


3* 
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Table 6. (continued) 


Specie» 

Date 

Localities 

Gallér 

Nemfogi-tisztàs 

Fiirdetó 


181. K. obesa (W. et G. S. West) 

A 

_ 

_ 

_ 

Schinidle 

M 

— 

27.1 

— 


J 

4.0 

5.4 

190.2 


S 

— 

+ 

290.0 


0 

2.1 


72.0 

182. Oocystis lacustris Chod. 

A 

16.3 

92.3 

2,029.0 

M 

67.3 

923.9 

5,398.0 


J 

169.0 

510.8 

3,804.4 


S 

121.7 

918.4 

7,934.0 


0 

69.5 

836.9 

2,065.0 

*183. 0. parva W. et G. S. West 

A 

10.8 

43.4 

36.0 

M 

63.0 

108.6 

— 


J 

134.0 

27.1 

625.0 


S 

78.2 

70.6 

797.0 


0 

41.3 

— 

543.0 

*184. 0. solitaria Wittr. 

A 

_ 

— 

_ 


M 

T 

13.0 

— 

— 


J 

s 

4.3 

_ 

_ 


0 

2.1 

— 

— 

185. Pandorina morum (Muli.) Bory 

A 

M 

T 

— 

— 

— 


J 

s 

0 

2.1 

- 

— 

186. Pediastrum boryanum (Turp.) 

A 

5.4 

10.8 

218.0 

Menegh. 

M 


27.1 

360.0 


J 

8.0 

86.9 

597.8 


S 

— 

81.5 

181.0 


0 

+ 

119.5 

145.0 

187. P. tetras (Ehr.) Ralfs. 

A 

+ 

10.8 

4“ 

M 

+ 

16.3 

72.0 


J 


5.4 

489.1 


S 

— 

5.4 

1,231.0 


0 

2.1 

+ 

760.0 

*188. Planktonema lauterbornii 

A 

_ 

_ 

688.0 

Schmidle 

M 

T 

— 

+ 

326.0 


J 

s 

_ 

_ 

398.0 


0 

— 

— 

543.0 

*189. Scenedesmus acuminatus 

A 

— 

— 

+ 

(Lagerk.) Chod. 

M 

— 

+ 

109.0 

J 

— 

+ 

271.7 


S 

— 

+ 

+ 


0 

— 

— 

+ 

190. S. acutus Meyen 

A 

— 

— 

— 

M 

T 

+ 

— 

360.0 


J 

s 

_ 

+ 

290.0 


0 

— 


579.0 
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Table 6. (continued) 


Specie» 

Date 

Localitiet 

Gallér 

Nemfogi-tisztàs 

Fiirdetó 


*191. S. acutus f. alternans Hortob. 

A 

5.4 

38.0 

435.0 


M 


21.7 

3,695.0 


.1 

— 

-j- 

2,391.3 


S 

— 

5.4 

1,920.0 


0 

— 

— 

1,195.0 

*192. S. acutus f. costulatus (Chod.) 

A 

+ 

_ 

_ 

Uherkov. 

M 


— 

— 


.1 

c 

— 

— 

— 


0 

— 

10.8 


*193. S. arcuatus Lemm. 

A 

5.4 


_ 


M 

19.5 

146.7 

360.0 


.1 

4.0 

-j- 

— 


S 

15.2 

5.4 

— 


0 

+ 

43.4 

~r 

*194. S. armatus Chod. 

A 

_ 

_ 

_ 


M 

J 

S 

— 


253.0 

*195. S. armatus var. exaculeatus 

0 

A 


— 

— 

Chod. 

M 

J 

S 

I 

- 

72.0 

*196. S. columnatus Hortob. 

0 

A 

— 

— 

— 


M 

2.1 

— 

— 


J 

S 

— 

— 

— 

*197. S. denticulatus var. linearis 

0 

A 




forma 

M 

— 

— 

— 

J 

34.0 

— 

— 


S 

67.3 

— 

— 


0 

13.0 

+ 

— 

198. S. ecornis (Ralfs) Chod. 

A 

16.3 

81.5 

_ 

M 

39.1 

— 

360.0 


J 

21.0 

65.2 

516.3 


S 

6.5 

70.6 

1,014.0 


0 

13.0 

32.6 

360.0 

*199. S. ecornis var. disciformis 

A 

_ 

38.0 

36.0 

Chod. 

M 

— 

— 

— 


.1 

+ 

16.3 

— 


S 


21.7 

— 


0 

— 

54.3 

72.0 

200. S. ecornis forma 

A 

_ 

_ 

— 


M 

— 

168.4 

145.0 


J 

— 

157.6 

— 


S 

— 

929.3 

1,050.0 


0 

— 

782.6 

1,630.0 
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Table 6. (continued) 


Specie s 

Date 

Locali ties 

Gallér 

Nemfogi-tisztas 

FiirdetS 


"‘201. S. granulatus W. et G. S. West 

A 

_ 

— 

— 

M 

— 

— 

— 


J 

— 

— 

54.3 


S 

2.1 

— 

72.0 


0 

— 

— 

— 

*202. S. granulatus f. elegans Hortob. 

A 

M 

T 

— 

— 

- 


J 

s 

0 

2.1 

— 

— 

*203. S. intermedius Chod. 

A 

_ 

10.8 

36.0 


M 

2.1 

— 

326.0 


J 

— 

5.4 

54.3 


S 

— 

— 

72.0 


0 

+ 

— 

145.0 

*204. S. intermedius var. acaudatus 

A 

— 

103.2 

— 

Hortob. 

M 

— 

— 

— 


J 

21.0 

— 

— 


S 

30.4 

— 

— 


0 

10.8 

— 

— 

*205. S. intermedius var. bicaudatus 

A 

— 

— 

— 

Hortob. 

M 

— 

— 

— 


J 

S 

— 

I 

27.1 

*206. S. lefevrii var. semiserratus 

0 

A 



906.0 

Uherkov. 

M 

6.5 

10.8 

720.0 


J 

— 

— 

978.2 


S 

2.1 

— 

290.0 


0 

2.1 

— 

218.0 

*207. S. opoliensis P. Richt. 

A 

+ 

10.8 

36.0 

M 

2.1 

5.4 

— 


J 

— 

5.4 

217.3 


S 

0 

— 

10.8 

+ 

*208. S. opoliensis varietas 

A 


16.3 


M 

— 

21.7 

— 


J 

+ 

— 

27.1 


S 

+ 

+ 

— 


0 

+ 

— 

— 

*209. S. ovalternus var. graevenitzii 

A 

— 

— 


(Bernard) Chod. 

M 

— 

— 



J 

c 

— 




o 

0 

- 

- 

+ 

210. S. quadricauda (Turp.) Bréb. 

A 

+ 

222.8 

616.0 

M 

17.3 

315.2 

2,753.0 


J 

13.0 

217.3 

1,467.4 


S 

15.2 

244.5 

2,536.0 


0 

13.0 

739.1 

3.188.0 
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Table 6. (continued) 


Specie» 

Date 


Localities 


Gallér 

Neinfogi'tiszta» 

Flirtino 

*211. S. quadricauda var. longispina 

1 

A 

5.4 

331.5 

2,029.0 

(Chod) G. M. Smith 

M 

6.5 

309.7 

3,333.0 

J 

21.0 

38.0 

1,739.1 


S 

2.1 

277.1 

3,876.0 


0 

— 

532.6 

3,514.0 

*212. S. quadricauda var. maximus 

A 

— 

_ 

72.0 

W. et G. S. West 

M 

— 

— 

218.0 


J 

— 

+ 



s 

— 

— 

— 


0 

— 

— 

— 

*213. S. quadricauda var. mirificus 

A 

— 

_ 

— 

(Hortob.) Uherkov. 

M 

J 

_ 

_ 

36.0 


S 

— 

— 

— 


0 

— 

— 

— 

*214. S. quadricauda var. quadrispina 

A 

27.1 

65.2 

290.0 

(Chod.) G. M. Smith 

M 

2.1 

32.6 

290.0 


J 

8.0 

43.4 

706.5 


S 

2.1 

32.6 

434.0 


0 

4.3 

43.4 

218.0 

215. S. quadricauda varietas 

A 

5.4 

_ 

— 


M 

J 

+ 

5.4 

72.0 


S 

2.1 

— 

36.0 


0 

2.1 

— 

— 

*216. S. raciborskii f. granulatus 

A 


— 

— 

Hortob. 

M 

— 

— 

— 


J 

— 

— 

190.2 


S 

— 

— 

— 


0 

— 

— 

— 

*217. S. securiformis Playfair 

A 

+ 

— 

— 


M 

17.3 

— 

543.0 


J 

— 

— 

— 


S 

— 

21.7 

720.0 


0 


— 

434.0 

218. S. spinosus Chod. 

A 

10.8 

114.1 

507.0 


M 

6.5 

43.4 

688.0 


J 

+ 

— 

298.9 


S 


54.3 

905.0 


0 

2.1 

76.0 

145.0 

*219. S. spinosus var. bicaudatus 

A 


_ 

36.0 

Hortob. 

M 


_ 

— 


.1 

— 

— 

27.1 


S 

— 

— 

— 


0 

+ 

21.7 

+ 

220. Scenedesmus sp. I. 

A 

5.4 

130.4 

_ 

M 

6.5 

608.7 

— 


J 

— 

108.6 

2,201.1 


S 

; — 

— 

— 


0 

+ 

— 

— 
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Table 6. (continued) 


Species 

Date 

Localities 

Gallér 

Nemfogi-tìsztàs 

Fiirdetó 


221. Scenedesmus sp. II. 

A 

_ 

_ 

_ 

M 

— 

5.4 

— 


J 

c 

— 

16.3 

244.5 


0 

6.5 

- 

— 

222. Scenedesmus sp. III. 

A 

— 

— 

— 

M 

T 

— 

— 

— 


J 

s 

0 

— 

10.8 

- 

223. Scenedesmus sp. IV. 

A 


_ 

_ 

M 

2.1 

— 

— 


J 

c 

13.0 

152.1 

— 


o 

0 

— 

- 

833.0 

224. Scenedesmus sp. V. 

A 

— 

— 

— 


M 

— 

— 

— 


J 

S 

0 

A 

+ 

— 

— 

225. Scenedesmus sp. VI. 




M 

J 

— 

— 

— 


S 

o , 

— 


290.0 

226. Schroederia setigera (Schròd.) 

A 

— 

— 

— 

Lemm. 

M 

— 

— 

398.0 


J 

— 

+ 

869.5 


S 

— 


72.0 


0 

— 

+ 

36.0 

227. Staurastrum polymorphum 

A 

— 

— 

— 

Bréb. 

M 

J 

— 

— 

_ 


S 

0 

+ 

— 

— 

*228. S. punctulatum Bréb. 

A 

— 

— 

— 


M 

T 

4.3 

— 

— 


J 

s 

2.1 

_ 

_ 


0 

+ 

— 

— 

229. Staurastrum sp. I. 

A 

— 

— 

— 

M 

4.3 

— 

— 


J 


+ 

81.5 


S 

2.1 

-j- 

+ 


0 

— 

32.6 

— 

230. Staurastrum sp. II. 

A 

M 

J 

§ 

5.4 

- 

— 


4.0 

- 

— 


0 

1 

- 

— 
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Table 6. (continued) 


Specie» 

Date 


Localities 


Galiér 

Nemfogi-tisztaH 

Fiirdetó 

231. Tetraèdron caudatum (Corda) 

A 

+ 

27.1 

109.0 

Ralfs. 

M 


21.7 

145.0 


J 

+ 

27.1 

353.2 


S 


10.8 

253.0 


o 


— 

109.0 

232. T. caudatum var. incisum 

A 

5.4 

48.9 

290.0 

Lagerh. 

M 

6.5 

108.6 

760.0 

.1 

— 

5.4 

163.0 


S 

+ 

10.8 

398.0 


o 


10.8 

145.0 

233. T. minimum (A. Br.) Hansg. 

A 

59.7 

880.4 

1,558.0 

M 

67.3 

1,125.0 

2,826.0 


J 

269.0 

913.0 

2,418.5 


S 

102.1 

1,250.0 

2,210.0 


o 

71.7 

2,054.3 

1,159.0 

*234. Tetraèdron regulare Kiitz. 

A 

— 

— 

— 


M 

— 

— 

— 


J 

— 

- 

+ 


S 

— 

— 

— 


o 

— 

— 

— 

*235. Tetrastrum glabrum (Boll.) 

A 

— 

— 

— 

Ahlstr. et Tiff. 

M 

— 

— 

326.0 


J 

— 

— 

244.5 


S 

— 

■— 

— 


0 

— 

— 

— 

236. T. staurogeniaeforme (Schroed.) 

A 

— 

16.3 

616.0 

Leinm. 

M 

— 

38.0 

580.0 


J 

— 

— 

3,125.0 


S 

— 

48.9 

3,514.0 


o 

— 

10.8 

360.0 

237. Tetrastrum sp. 

A 

— 

— 

290.0 

M 

— 

— 

360.0 


J 

— 

— 



S 

_ 

— 

145.0 


0 

— 

— 

507.0 

*238. Treubaria triappendiculata 

A 

— 

— 

— 

Bern. 

M 

— 

— 

— 


J 

S 

— 

— 

81.5 


o 

- 

— 

— 

239. Unknown Chlorophyta I. 

A 

+ 

— 

— 

M 

— 

— 

3,260.0 


J 

52.0 

— 

54.3 


S 

— 

— 

579.0 


0 

4.3 

— 

253.0 

240. Unknown Chlorophyta II. 

A 

— 

— 

— 

M 

— 

— 

36.0 


J 

— 

— 

— 


s 

— 

— 

— 


o 

— 

— 

— 
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Table 6. (continued) 


Species 

Date 

Localities 

Gallér 

Nemfogi-tisztàs 

Furdetó 

241. Unknown Chlorophyta III. 

242. Unknown Chlorophyta IV. 

A 

M 

J 

S 

0 

A 

M 

J 

S 

0 

1 + 1 1 1 + 1 + 1 l 

- 

— 

Algae total 

A 

2,868.0 

4,753.5 

32,353.0 


M 

5,435.2 

8,839.5 

98,409.0 


J 

2,644.0 

8,921.8 

66,655.0 


S 

1,941.8 

9,437.6 

98,120.0 


0 

1,898.4 

7,193.4 

89,507.0 


Table 7 


Diversity (H") evenness (J "), and count of species individual(s) values calculated 
from thè data of diagonals 


Research area 

Month 

s 

H" 

J" 

8 

i 

H" 

J" 


A 

49 

4.45 

0.79 

65 

4.45 

0.74 


M 

62 

3.99 

0.67 

83 

4.00 

0.63 

Nemfogi-tisztàs 

J 

47 

3.05 

0.55 

65 

3.05 

0.51 


S 

56 

3.50 

0.60 

73 

3.50 

0.56 


0 

46 

3.85 

0.70 

62 

3.86 

0.65 


A 

37 

2.33 

0.45 

77 

2.35 

0.38 


M 

71 

1.99 

0.32 

96 

1.99 

0.30 

Gallér 

J 

67 

4.97 

0.82 

88 

4.98 

0.77 


S 

64 

4.27 

0.71 

86 

4.34 

0.68 


0 

64 

3.64 

0.61 

94 

3.53 

0.54 


A 

56 

4.39 

0.76 

75 

4.41 

0.71 


M 

81 

4.45 

0.70 

85 

4.45 

0.69 

Fiirdeto 

J 

75 

4.93 

0.79 

101 

4.96 

0.75 


S 

75 

4.40 

0.71 

91 

4.33 

0.67 


0 

77 

3.62 

0.58 

97 

3.62 

0.55 
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diversity value, and 29 species (62% of thè count of species) give 95% of thè 
diversity value. The remaining 18 species only slightly influence thè index value. 

In order to find new species, thè whole base piate was examined, and 
l>y summing thè data thus obtained to those of thè diagonals, thè diversity 
value (H") and its auxillary parameters (s, J") were computed. 

The data of thè Table 7 show that thè rarely-occurring species increase 
thè diversity only to thè second decimai place and at thè same time they 
decrease thè evenness also into thè sanie degree. 

Diversity relations of thè phytoplankton community of thè research areas 

In a decreasing sequence thè diversity averages in thè phytoplankton 
community collected in three areas of Lake Velence are as follows: Fiirdetó 
4.35, Nemfogi 3.77, Gallér 3.44. The average of thè evenness follows thè 
sequence formed on thè basis of diversity, while according to thè average of 
thè count of species thè sequence is Fiirdetó, Gallér, and thè Nemfogi-tisztàs 
(Fig. 3). The largest count of and thè highest evenness consequently thè highest 
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Fig. 3. Changes of diversity, evenness and count of species in thè Lake Velence during thè 

year 1972 
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diversity value occurred in Furdeto. The reason for thè smaller diversity, in 
thè Nemfogi-tisztàs is thè much smaller count of species, while in Gallér thè 
small evenness induced thè low diversity value. (This is, however, stili high in 
a generai sense.) 

The fact that thè highest value (4.35) occurs in Furdeto, which is thè 
most polluted part of thè Lake (receiving thè highest quantity of plant nu- 
trients) needs some explanation. This apparent contradiction can easily he 
explained, if thè inaccurate notion of “pollution” will be studied in more 
details. If a water receive a large organic pollution, that is its saprobity in- 
creases, this will reduce thè diversity of thè algal community as a whole (Staub 
et al. 1970), even though thè diversity of certain algal groups may increase 
at thè same time. Hajdu (1978) found that thè diversity of Euglenophyta 
divisio increased in fertilized fish-ponds, while thè diversity on thè basis of thè 
total algal count decreased. The diversity index will be decreased also by pollu- 
tants beingtoxic for certain members of phytoplankton. However, thè majority 
of thè algae react to thè increase in thè level of eutrophication favourably, and 
parallel to thè increase in algal species and individuai counts, thè diversity 
index also increases. According to our hypothesis eutrophication influences 
thè diversity as follows. Up to a certain degree, thè diversity value increases 
witli thè nutrient supply, then, over a certain quantity of algae, thè intensive 
competition (for light and nutrient) lead to reversed effect and thè diversity 
decreases. This criticai turning point in thè fishponds of Babat was found to be 
at a count of 100 millions i. lit.~ 1 (Hajdu 1977). 

In thè course of thè present investigations in Lake Yelence, similar results 
were obtained. In 1972, thè algal count in Furdeto was 32 — 98 million i. lit. -1 . 
The large content of nutrients in thè inflowing pollutants further increased thè 
diversity of thè algae (H" — 4.37). In 1973 1974, thè further increase in thè 

quantity of nutrients led to a remarkable rise in thè quantity of phytoplankton 
(200 500 million i. lit. -1 ), and to thè dominance of some species, thus causing 

a decrease in diversity. In 1973 thè diversity value in Fiirdeto was 1.69; while 
in 1974 it was as low as 1.57. From thè viewpoint of further examinations, 1972 
was of vital importance because thè turning point might be observed in this 
year, after that time thè increase in eutrophication decrease thè diversity index. 

It can be concluded that relatively much more information on thè phyto¬ 
plankton may be drawn from thè analysis of relatively longer time series than 
from some samples belonging to a year. 

Summary 

The species composition and count of phytoplankton were examined at three research 
areas of Lake Yelence which was considered as characteristically different from each otlier on 
thè basis of earlier examinations. We identified 242 taxa, of which 118 are new to thè Lake. 
By using Shannon’s formula diversity was calculated from thè data. 
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In thè course of thè inethodological examinations, thè results ol)tained by three calcula- 
tion methods were compared. The most accurate was thè optimization of total counts (OPT), 
thè essence of which is that thè average highest diversity value is determined 011 thè hasis of 
thè sinallest possible sarnple size (being optimal from thè viewpoint of microscopie work). 
This is followed by thè accuracy of thè “algologists” method (ALG), but this is extremely 
laboursome. The most disadvantageous is thè method of using fixed algal counts (FIX). 
Although it requires a relatively small amount of work, thè deviation from thè maximum 
may he very large. On thè basis of thè examinations thè use of thè OPT method is suggested. 

Our examinations prove that thè rarely-occurring species do not considerably increase 
thè diversity index (they cause changes only at about thè second decimai place), therefore it is 
not worthwhile to “overcount” thè samples to discover some rare species. 

At three points of Lake Velence, thè diversity of phytoplankton is in an increasing 
sequence, as follows: Fiirdeto, Nemfogi-tisztàs, Gallér. The area of Fiirdeto polluted by bis 
creeks was thè most favourable habitat for plankton algae at thè time of our examinations. 
In 1972, Fiirdeto was in a state when thè inflaxing pollutants with their nutrient supply stili 
increased thè diversity of phytoplankton. The further increase in nutrient supply 1973 and 
1974 led to a strong decrease in diversity. It is assumed that thè eutrophication estimated by 
thè algal count influences thè diversity index according to a curve having a maximum (turning 
point) as a function of saprobity and toxicity. The increase of thè bitter ones brings about a 
decrease in thè diversity of thè total algal count, although thè diversity values of certain algal 
groups can show an increase at thè sanie time. 

From thè viewpoint of further examinations, 1972 was of vital importance, since thè 
turning point inentioned before might be observed at that time. In thè following years thè 
increasing eutrophication decreased thè diversity index. 
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Ecological and bryogeographical data, taxonoinic annotations, moreover new 
localities and thè generai distribution pattern of 330 species collected by T. Pócs in thè 
Tanzanian mountain areas and by other collectors in different regions of South East 
tropical Africa. A large number of thè species is reported for thè first time from East 
Africa and six of them are new to thè African continent. Taxonoinic annotations were 
carried out by M. Bizot on Musei , first of all on Fissidens species, while by T. PÓCS 
on Ilepaticae and on some species of Bryum and Rhodobryum. The authors proposed a 
few new naines: Frullania vandenberghenii Pócs noni, nov.; Lejeunea tuberculiflora 
E. W. Jones ex Pócs nom. nov.; and thè following new combinations: Lophocolea muha- 
vurensis (S. Arnell) S. Arnell ex Pócs coinb. nov.; Campylopus metzlerelloides (P. Varde 
et Thér.) Bizot comb. nov.; Fissidens diaphanodonta (P. Yarde) Bizot comi), nov.; 
Fissidens enervis Siili, ssp. hedbergii (P. Yarde) Bizot stat. nov.; Rhodobryum perspini- 
dens (Broth.) Pócs comb. nov. and finally Rhodobryum spathulatum (Hornsch.) Pócs 
comb. nov. for thè species known till now under thè name Rhodobryum ontariense 
(Kindb.) Kindb. from North America and Eurasia. 


Introducimi! 


Since our first joint publication on East African Bryophytes (Bizot Pócs 1974) we 
dealt partly with other Norwegian, Danish, German, American and Belgian — collections 
inade in East Africa (Bizot—Dury- Pócs 1976, Bizot—Friis—Lewinsky— Pócs 1978, 
Bizot—Dury 1978, Bizot Pócs — Sharp 1979, Vana — Pócs — De Sloover 1979), partly 
accumulated our new identifications for thè present paper, whicli covers thè liverworts and 
inost acrocarpous mosses. The continuation with thè pleurocarpous families will he published 
in thè near future in East African Bryophytes V, together with habitat photos, distributional 
maps and with a geographical analysis on thè species discussed in both papers. 

During thè time elapsed many important publications were presented by different 
authors, and we became in possession of important revisions not seen before (see thè References). 
In thè light of these works we had to revise and rectify many of our data previously published, 
as thè Reader will find thè quotations with thè species numbers of East African Bryophytes I. 
in our annotations. 

Along thè collections of thè junior author enriched by new gatherings from his visit 
on Mt. Kilimanjaro guiding thè Hungarian TV Expedition in 1976, we identified a large number 
of liverwort specimens collected by different specialists of Salisbury University in South 
tropical African countries, as in Zimbabwe-Rhodesia, Malawi, Lesotho and Mozambique, and 
deposited in CAII, kindly subinitted for identification by M. R. Crosby (MO), as well thè 
liverworts collected by W. D’Arcy (MO) from Rwanda; bryophytes collected in Zambia by 
J. Korna4 (KRA), in Kenya and in Tanzania by I). J. Mabberley (OXF), in Tanzania by 
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B. J. Harris and by R. Wingfield (DSM). We received important materials for comparison 
from BR, H and from PC. We express our kindest gratitudes towards thè above collectors, 
curators and directors of herbaria concerned. The junior author is thankful for thè financial 
support received froin thè University of Dar es Salaam, Ho Si Minh Teachers’ College, Eger, 
and froin thè Hungarian Academy of Sciences. We are also indebted to R. Grolle, E. W. 
Jones, S. R. Gradstein, S. Orbàn, P. Tixier and to J. Vana for identifications or revisions 
of criticai species (see also thè abbreviations). The first speciinens of thè material listed are 
deposited in EGR, duplicates are distributed among thè herbaria of M. Bizot, now PC, DSM, 
EA, BP, G, MG and others. 

In thè species list, after thè serial number and species naine thè Reader finds in many 
cases important synonyins, further thè ecological data and localities of thè collected specimens. 
If thè record is new for a larger geographical unit, is marked by an asterisk before its abbrevia- 
tion. It is followed by thè collector’s naine and number. If thè collecting number stands alone 
within thè parentheses, thè collection was made by T. Pócs and his companions enumerated 
in Bizot Pócs 1974: 398. Collecting numbers of T. Pócs (in fact locality numbers) higher 
than 6916 refer to his collections made in Tanzania during thè Hungarian TV Expedition, 
between 21 June and 11 July 1976. The collecting data are followed by thè abbreviated name 
of thè identifier: B — M. Bizot, J — E. W. Jones, G — R. Grolle, P — T. Pócs, V - 
J. Vana. The known distribution is given only in generai, referring to our previous papers 
with detailed data (EAB I, II. IV). A checklist with full records of tropical African liverworts 
and an other one of thè East and South tropical African mosses are under preparation. 

The abbreviations used to indicate thè substrates of bryophytes: 

te: terricolous ru: rupicolous li: lignicolous 

et: corticolous ra: ramicolous ph: epiphyllous 

Abbreviations of thè geographical units used by thè localities and by thè distribu- 
tional data: 


ABE: Aberdare Mts. in Kenya 
BYS: Mt. Bysoke in Rwanda 
CHE: Cherangani Hills in Kenya 
EA: East Africa 

EUS: East Usambara Mts. in Tanzania 
ELG: Mt. Elgon in Uganda—Kenya 
F.R.: Forest Reserve 
F. St.: Forest Station 
GOL: Gologolo Mts. (Kiloinbero Range) 
in Tanzania 

KAN: Mt. Kanga in Tanzania 

K: Kenya 

KEN: Mt. Kenya 

KIB: Kiboriani Hills in Tanzania 

KIL: Kiliinanjaro Mts. in Tanzania 

MER: Mt. Meru in Tanzania 

MOZ: Mozambique 

MUL: Mulanje Mts. in Malawi 

NGO: Ngorongoro Crater area in Tanzania 

NGU: Nguru Mts. in Tanzania 

POR: Poroto Mts. in Tanzania 


RHO: Zimbabwe 

RUN: Rungwe Mts. in Tanzania 

RUW: Ruwenzori Mts. in Uganda—Zaire 

SA: South Africa 

SAm: South America 

SE A: South East Africa 

SHL: Southern Highlands (Mufindi Escarp 
ment) in Tanzania 
SPA: South Pare Mts. in Tanzania 
T: Tanzania 

UKA: Ukaguru Mts. in Tanzania 
U.F.R.: University Forest Reserve 
ULU: Uluguru Mts. in Tanzania 
USG: Usagara Mts. in Tanzania 
USB: Usambara Mts. in Tanzania 
UZU: Uzungwe Mts. in Tanzania 
WA: West Africa 

WUS: West Usambara Mts. in Tanzania 
Z: Zambia 
ZRE: Zaire 
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List of species collected 

HEPATICAE 

Pseudolepicoliaceae 

1. Blepliarostoina trichophvlluni (L.) Dum. On shady lava rocks. *BYS: 3000 in, among 
Symphyogyna podophylla (c. D’Arcy 7966/B); KIL : S of Sliira Ilut, 3660 in (6927/T); 
det. P. Altimontane in Africa, EAB I. 

Lepicoliaceac 

2. Mastigophora diclados (Brid.) Nees Montane forests, et or ru. *KAN: S 1100 1370 m 

(6138/N, 6139/AO, 6140/Z); ULU: Mwere v. 1600 in (6258/C); det. P. Palaeotropical, 
EAB I. 

Lepidoziaceae 

3. Lepidozia lacerata Stepli. — RUW: Muteinda rock shelter, Kainsonga v. 3900 in (c. 
Loveridge 305/A); det. P. EA montane — SA. 

4. Lepidozia truncatella Nees RUW: Above Minita Camp, 2700 in (c. Loveridge 394); 
det. P. EA montane SA. 

5. Kurzia irregularis (Stepli.) Grolle In subalpine giant Erica heath, ru. *KIL: Umbwe 

Route 2800 2900 in (6929/Z); det. P. Afroalpine. 

6. Arachniopsis diacantha (Mont.) Howe *MOZ: Manica e Sofala Distr., Makurupuni r. 
(c. King B 22 p.p.); det. P. EAB I. 

7. Bazzania borbonica Stepli. — Elfin woodland, ru. ULU: Lupanga crest 2050 in (6551/K); 
det. P. EA-SA-Lemurian species. 

8. Bazzania decrescens (Lehm. et Lindenb.) Trev. — Montane forests, et, ru. *RHO: Maku¬ 
rupuni r. c. Williams 8, 13. Inyanga Distr., above left bank of Nyainingura r., 1200 m 
(c. Piiipps B66); Melsetter Distr.: Chimanimani Mts. (c. Piiipps B27); Umtali Distr., 
cloudlands 1680 in (c. Eyles 4850 p.p.); *Z: NW Prov., Zambezi source near Mwinilunga, 
1580 m (c. KoRNAé BR-0024); *MOZ: Manica e Sofala Distr., Makurupuni r. (c. King 
B22 p.p.); det. P. Widespread in tropical Africa and in Australasia. 

9. Bazzania nitida (Web.) Grolle Elfin forest, pb. ULU: Bondwa top, 2100 m (6233/II); 
det. P. From Caineroon to EA and SA, Mascarenes, SAm, Australia. 

10. Bazzania roccatii Gola RUW : Kainsonge v.. Muteinda rock slielter, 3900 m (c. Loveridge 
304/B); det. P. Afroalpine. 

Calypogeiaceae 

11. Calypogeia fissa (L.) Raddi Roadcuts, riverbanks in thè montane forest belt. *KIL: 
Marangu Route (2100 m (6365/A); *RHO: Chimanimani Mts. in Melsetter Distr. c. 
Piiipps B31 p.p.; Melsetter Distrs., Bundi on S slopes of Mt. Peza, 1750 m (c. Mitchell 
520/B); Kaspiti, 1275 m c. Loveridge (1247 p.p., 1249 p.p.); det. J and P. Circumboreal, 
but also in tropical and South Africa. 

Lophoziaceae 

12. Chandoiianthus cavallii (Gola) S. Arnell — RUW : Kainsonge v., Muteinda rock shelter, 
3900 m (c. Loveridge 304/C); *RHO: Vuinba Elephant Forest (c. Wild 7672A p.p.); 
thè plants doubtless belong to thè above species, but in thè knowledge of thè ecology of 
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this typical afroalpine element, in thè case of thè Rhodesian plant probably a label 
change is at hand P. EAB I. 

13. Chandonanthus hirtellus Web.) Mitt. ssp. giganteus (Steph.) Yanden Berghen BYS: 
3000 m (c. d’Arcy 8189); det. P. EAB I, afroalphine. 

14. Tritomaria exsecta (Schrad.) Loeske —Montane forest, et et. *RUN : N 2300 m (6334/Z); 
det. Y. Altimontane in Africa, EAB I. 

15. Cuspidatula contrada (Reinw. et al.) Steph.) — Montane forests, ru. ULU: Mzinga falls, 
1450 m (6266/V); det. Y. Palaeotropical, EAB I. 

J ungermanniaceae 

16. Jamesoniella purpurascens Steph. Montane forests, ru, et. *RUN: Mt. Kyejo E of 
Tukuyu town, N 1700 m (6770/J); *Z: NW Province, Zambezi source near Mwinilunga, 
1580 m (c. Kornas BR-0024 p.p.); det. V. EA-SA-Lemurian, EAB I. 

17. Marsupella africana Steph. ex Bonner — In rock cavities of thè alpine tussock and semi- 

desert zones. KIL: Umbwe Route, S of Barranco Hut, 3900 m (6934/F); Shira Plateau, 
between Shira and Arrow Glacier Huts, 4200 4500 ni, a forni, which was described by 

S. Arnell, as M. hedbergii (S. Arnell 1956: 544); det. P. Afroalpine, EAB IV. 

18. Gymnomitrion laceratum (Steph.) Horik. In rock crevices of subalpine Philippia and 

alpine Helichrysum communities. KIL: N of Barranco Hut 3900 4000 m (6933/F, 6935/G); 

near Shira Hut (3700 ni (6926/F); det. P. Yery disjunct, see EAB I and IV. 

Schistochilaceae 

19. Schistochila sphagnoides (Schwaegr.) Steph. Syn.: S. limbata S. Arnell — On rocks. RHO: 
Melsetter Distr., *Chimanimani Mts. NW of hut, 1620 m (c. Mitchel 414); Inyanga 
Distr., above left bank of Nyamingura river, 1200 m (c. Piiipps B67); det. P. SEA 
Lemurian species, see E. W. Jones 1976/A: 37. 

20. Paraschistochila englerana (Steph.) Schust. Syn.: S. engleriana Steph. Montane forest, 
ra. *MAD: Diego Suarez, Ambre Mts., Pare Nat. between Petit Lac and Grand Lac, 
1200 m (c. Crosby 7403); Yery typical specimen which cannot be classified to P. neesii 
(Mont.) Schuster known from Madagascar, det. P. It was known previously only from thè 
old cristalline massifs of East Africa, see E. W. Jones 1976/A: 39. 


Lophocoleaceae 

21. Lophocolca concreta Mont. Montane forest, et. *KIL: Nkweseko 1700 — 1800 m 
(6358/D); Umbwe Route 1800 m (6351/F); det. J. Widespread in tropical Africa, EAB I, IY. 

22. Lopliocolea congoana Steph. Montane forests, te, li, ru. *KIL: Umbwe Route 1700 — 
1900 m (6351/C); Marangu Route 1900 — 2200 m (6364/A, Jones 2221); Kimefu v. above 
Nkweseko 1850 m (6360/A, Jones 2220); *RHO: Melsetter Distr., Chimanimani Mts. 
(c. Phipps B31); Bundi on S slope of Mt. Peza 1750 m (c. Mitchell 520/C); det. J and P. 
Widespread in tropical Africa. 

23. Lophocolea difformis Nees — On river bank. *RHO: Goromonzi Distr., Ngomakurira, 
Dombshawa Res. 1350 in (c. Loveridge 1311); det. P. Widespread in tropical Africa, 
EAB I, IV. 

24. Lophocolea fragrans (Moris et De Not.) Gott. et al. — Montane forests, et, Cy. *ULU: 

Magari peak NNE 1500 1800 m (6296/U); KIL: Umbwe Route 1800 m (6351/E, Jones 

2117 p.p.); det. G and J. Atlantic and S Europe, EA, SA, EAB I. 
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25. Lophocolea lucida (Spreng. ex Lehin.) Mont. — Montane forests. Erica and other harks. 
KIL: Marangu Route 2200 m (6365/C, Jones 2134); *RUN: Mt. Rungwe NE 2400 m 
(6327/GE); det. J. Quite disjunct in tropical Africa and in thè neighbouring islands, EAB I. 

26. Lophocolea muhavurensis (S. Arnell) S. Arnell ex Pócs, comb. nov. Basionym: Chiloscyphus 

muhavurensis S. Arnell, Ark. Bot. 3: 526, f. 3 (1956). Near forest line, in scattered Erica 
arborea stand with giant groundsel, on wet rocks aniong other hryophytes near streamlet. 
KIL: Charongo v. helow Mweka Base Hut, 2985 in (6719/M); det. P. Afroalpine, EAB I. 
S. Arnell (1959: 543 544) proposed this new combination, without its valid publication, 

referring to thè exainination hy R. Grolle, who noticed thè Lophocolea like terminal 
perianths of this species (P). 

27. Lophocolea nutricata (Lehin.) Nees Montane forests, et or ph on filmy ferii leaves. ULU: 
Bondwa E 1600 m (6181/CC); *RUN: Mt. Rungwe NE 2400 m (6327/GA); det. P and J. 

— Chiloscyphus decurrens (Reinw., Blume et Nees) Nees in Gott. et al. Syn. 
Hep.: 173 (1845) is thè earlier synonym of C. mascarenensis S. Ariteli fide 
Pócs 1976: 96, see also EAB 1, No. 19. 

Syn. nov.: Chiloscyphus santoensis P. Tixier, Bull. Mus. Nat. Hist. Nat. 
Paris 3 e ser. No. 269: 44, f. 2 (1974). By thè kindness of prof. Tixier, 
I could examine thè type of Ch. santoensis and found it to he identical 
with thè ahove species. Its known distribution is now widered from thè 
precambrian massifs of East Africa to Hawaii, Solomon Islands, Samoa 
and d’Entrecasteux Islands, incl. thè New Hebrides: Espiritu Santo, thè 
type locality of Ch. santoensis. Annotation hy P. (See map 1 in Pócs 
1976: 95.) 

28. Conoscyphus trapezioides (Sde-Lac.) Schiffn. Montane forest, ra. ULU: Mt. Kifuru N 
of Bunduki, 2010 m (6915/K): W of Kibungo Missino, 1730 in (6477/k): det. P. Palaeo- 
tropic species, EAB I. 

29. Leptoscyphus hedbergii (S. Arnell) Schust. — Montane forest, et. *KIL: Mweka Route 

2000 — 2500 in (6717/J); det. G. Afroalpine, known from altitude 3200 3990 in. 

30. Leptoscyphus infuscatus (Mitt.) E. W. Jones RUW: Muteinda rock shelter, kamsonge 
v., 3900 in c. Loveridge (298/A); Ahove Miniha Camp, 2700 in, c. Loveridge (394); d. P 
Tropical Africa, EAB I. 


Plagiochilaceae 

31. Plagiochila barteri Mitt. Montane forest. *RI10: Unitali District, Vumba Elephant 
Forest (c. Wild 7672A p.p.); thè other part of thè same gathering contains Chandonanthus 
cavallii, therefore I suppose a prohahly label change P. Afromontane species, from 
Sao-Tomé to Madagascar. 

32. Plagiochila divergens Stepli. var. capcnsis (Steph.) E. W. Jones *RHO: Melsetter 
Distr., Kasipiti c. Loveridge 1227; det. P. EA montane, see EAB I, IV. The var. is 
known from Angola and from thè Cape. 

33. Plagiochila ericicola Steph. Giant Erica heath belt, ru. RUW: Kamsonge v., Muteinda 
rock shelter 3900 m c. Loveridge (304‘D); det. P. Afroalpine, EAB I. 

34. Plagiochila integerrima Steph. Lowland forest species. *RIIO: Melsetter Distr., Maku- 
rupuni forests, rocky bed of Haroni r. 330 m c. Kelly 174; Chimanimani Mts., with 
Plagiomniuni rostratum s. 1. c. Piiipps B26h; det. P. Widespread in tropical Africa, EAB IV. 
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35. Plagiocliila sinuosa Mitt. Montane forests, ru, ra. *ULU: Morningside 1450 m (6854/J); 
*RHO: Melsetter Distr., Chiinanimani Mts., below falls on Bondi at N of Bundi Yalley 
Plain, 1630 m (c. Mitchell 359); det. P. EA montane, EAB IV. 

36. Syzygiella concreta (Gott.) Spruce — Elfin woodland te and ph ! *ULU: Bondwa top 
2100 in (6052/AK); Lupanga S 1900 — 2000 m (6287/AV); det. Inoue, P. South American 
species (Venezuela, Brasil, Tristan da Cunha) recently discovered in tropical Africa: 
Rwanda, Rugege Forest. 


Acrobolbaceae 

37. Lethocolea congesta (Lehm.) S. Arnell — Subalpine Philippia and alpine Helichrysum 
cushion vegetation, te, ru. *BYS: 3000 m (c. D’Arcy s.n.); KIL: Marangu Route near 
Horombo Hut, 3700 — 3800 m (6248/U); Umbwe Route, near thè Ilnd Bivouac and thè 
thè Barranco Hut, 3600 — 3800 m (6932/B, 6794/H); S of Shira Hut in a cave, 3660 m 
(6927/R): det. V. Afroalpine -South African Lemurian, EAB I, IV. 

Arnelliaceae 

38. Gongylantlius ericetorum (Raddi) Nees *RHO: Melsetter Distr., Chiinanimani Mts. 
(c. Piiipps B40); det. P. W and S Europe, Africa, EAB I. 

Adelanthaceae 

39. Odontoschisma africanuin (Pears.) Sim Elfin forest, ru, et. *ULU: Magari peak E 
2100 m (6297/T); *UKA: Mnyera ridge 2060 m, witli propagules (6871/AS); det. V. New 
for East Africa, previously known only from Cape. 

40. Adelanthus decipiens (Hook.) Mitt. — Elfin forest, et. ULU: E edge of Lukwangule PI. 
2350 —2450 m (6827/AC); det. P. Atlantic Europe, trop. America and Africa, EAB I. 

41. Adelanthus lindenbergianus (Lehm.) Mitt. — RUW: Muteinda rock shelter in Kamsonge v. 
3900 m, ru, et (c. Loveridge 321, 302); det. P. Very Oceanie, disjunct species with sub- 
antarctic character, EAB I. 

Radulaceae 

42. Radula holstiana Steph. — RHO: Inyanga Distr. by Namingura r., mossy bank at 900 m 
(c. Phipps B80); Melsetter Distr., Chimanimani Mts. (c. Phipps B 17 p.p.); det. P. Wide- 
spread afromontane species from Cameron to Réunion. It includes thè species previously 
known as R. meyeri Steph., too, EAB I. 

43. Radula lindbergiana Gott. ex Hartm. — Montane forest, et. RHO: Melsetter Distr., 
Kasipiti 1200 in c. LoVeridge 1278; det. P, confirined by Yamada. Rho and SA widespread. 

44. Radula stenocalyx Mont. — Montane forests, ph. ULU: Mwere v. 1500 — 1600 m (6176/P); 
Bondwa top 2100 in (6233/G); Lupanga S 1900—2000 in (6287/AH); det. P. Tropical 
America and Africa, EAB I. 


Frullaniaceae 

45. Frullania apiealis Mitt. — Epiphyllous in elfin forest. ULU: Bondwa top 2100 m (6233/R); 
det. P. Widespread montane species in tropical Africa. According to Vanden Berghen 
it is very seldoni epiphyllous, only at places with very high air humidity. (Vanden 
Berghen 1976/A: 55.) 

46. Frullania bullata Steph. Montane forest, ra. *RUN: Mt. Rungwe NE 2500 m (6328/F); 
det. P. SE African Lemurian. 
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47. Frullania depressa Mitt. Montane foresta, et. NGO: vicinity of Crater View on S riin, 
2160 m (c. Crosby 8657); KIL: Umbwe Route 2700 ni (6194/U); det. P. Widespread in 
tropical Africa. 

48. Frullania diptera (Lclim. et Lindenb.) Gott. et al. Relatively dry montane foresta, et. 
*SPA: WNW of Kisiwani, Mt. Kwizu E 1000 in (6716/TJ); MER: Ngurdoto Crater rim 
1800 in (6213/T); det. P. Uncommon in tropical Africa. 

49. Frullania ericoides (Nees) Mont. Syn.: F. squarrosa (Reinw., RI. et Nees) Dum. Drier 
forests, woodlands and on sole trees, et. K: NE of Nairobi, 1700 m (6607/G); ULU: behind 
Kigurunyembe Mission, 700 m (6723/T); RHO: Yoranmazi Distr., Yilanche Farm 20 
miles E of Salisbury, 1350 m (c. Mitchell 208); det. P. Pantropical, very widespread in 
Africa. 

50. Frullania lindenbergii Lehni. Montane forests, epiphyllous ! *KEN: Castle F. St. 2000 m 
(6604/B); ULU: Top of Mt. Kifuru 2000 m (6915/AA); det. P. EA-SA-Lcmurian. 

51. Frullania nodulosa (Reinw., RI. et Nees) Nees in Gott. et al. Fowland rain forests, et. 
*ULU: Kimboza F. R. 300 in (6301/A); det. J. Uncominon pantropical species, thè first 
record between Zaire and thè Comores. 

52. Frullania serrata Gott. Montane forests, et, ra. RHO: Unitali Distr., Cloudlands, 
1560 in (c. Eyles 4851): Inyanga Distr. and Mts., E slopes, 1800 in (c. Henkel 2627 p.p.); 
det. P. Palaeotropical, in Africa: mountains from Ethiopia to thè Cape. 

ad var. pertenuis (Nees) Gott. vergens NGU: Dunema hill 1400 1500 in (6398/AE); 

det. P. 

53. Frullania trinervis (Felini, et Lindenb.) Gott. et al. In relatively dry forests and in 

deciduous woodlands, et, ru, li. *SPA: Mt. Kwizu E above Kisiwani village, 900 1000 m 

(6716/V, W); Z: Along thè Great East Road 125 km E of Fusaka, 1200 m (6621/w); RHO: 
Unitali Distr., Cloudlands, 1650 in c. Eyles (4849/A); *FESOTHO: Rerea Distr., Marna- 
the’s, 1750 in, in ravine on steep slope (c. Jacot-Guillarmod 6344); Maseru Distr., 
Rotsabelo Kloof, 1570 m (c. Jacot-Guillarmod 6285); det. P. Widespread in tropical 
and in South Africa. 

54. Frullania usainharana Schiffn. var. reducta Vanden Rerghen Submontane forests, ru. 
*ULU: Tegetero Mission, 975 m (6424/S); det. P. Typical EA Lemurian element, 
EAR IV. 

«— Frimallia vaiidenberghenn Pócs, noni. nov. instead of 

Frullania epiphylla Vanden Berghen, Bull. Jard. Bot. Nat. Belg. 46: 
30, f. 7 (1976), which is an illegitiniate lionionyinon of 

Frullania epiphylla Hatt. Journ. Il attori Bot. Lab. 38: 236, f. 115 
(1974). 

Lejeuneaceae 

55. Ptyclianthus striatus (Felini, et Lindenb.) Nees Montane forests, et. RUN: Mt. Rungwe 
1600 ni (c. Aleljung 315); det. P. Pantropical, EAB I. 

56. Scliiffncriolejeunea altiniontana Vanden Rerghen Montane forest, et. *ULU: Fupanga 

SW above Mbete village, 1500 1700 in (6284/AG); det. Gradstein. New locality of a 

recently described species known from Rwanda and from East Zaire: Mt. Kaliuzi. 

57. Scliiffneriolejeunea pappeana (Nees) Gradst. Syn.: Ptychocoleus pappeanus (Nees) Steph. 

Montane forest species, more hygrophilous, than thè following, et, ra. *KIL: Umbwe 
Route, 2100 m (6352/D); EUS: Amani 900 m (6086/RF, 6101/F); *NGU: W of Kwamanga 
village 1400 1500 in (6398/P); near Mnembule village 1400 in (6437/AR); ULU: Bondwa 

N, NW, NE 1400 2050 ni 12 collectings; Palata N 1675 in (6850/K); Mgeta v. 1600 

1640 m (6912/w); Mt. Kifuru S 1700 1850 ni (6913/E); Tegetero Mission 975 ni (6424/T); 
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SW ridge of Nguru ya Ndege bill N of Morogoro town 1090 — 1160 m (6708/S); *SHL: 
Mufindi Scarp F. R. near thè Fishing Camp, 1730 1800 m (6322/F, 6324/D); *RUN: Mt. 

Rungwe E 2500-2600 in, SW 2450 2600 m (6504/S, 6766/K, 6767/V); det. G and J. 

Widespread afromontane species, EAB I, IV. 

58. Schiffneriolejcunea polycarpa (Nees) Gradst. Syn.: Ptychocoleus molleri (Steph.) Steph. 

Submontane and lowland forest species, also in deciduous woodland and on planted coffee, 
on sole park and roadside trees, more xerophilous, than thè precedent species. KIL: 
Lyamungu Coffee Res. St. 1260 m (6195/J); between Marangu and Old Moshi 1700 — 
1800 m (6368/0); WUS: Lushoto, hotel park (6240/C); EUS: Amani 900 m (6087/V, 
6102/Z, 6381/C); *lNGU: W of Kwamanga village, 1400 1500 m (6398/w); ULU: Bondwa 

NW, N, NE 1200 1850 m 5 records; Mkungwe F. R. 800 1100 m (6218/w): Lupanga W 

1500 in (6067/M); Midhani 880 m (6880/A, P, 6881/T, U, AL); Nguru ya Ndege 815 — 850 m 
(6706/T); Kitulanghalo F. R. SE 500 -770 m (6856/V); det. G, J and P. Widespread in 
tropical Africa, EAB I. 

59. Caudalejeunea dusenii Steph. — Submontane rain forest, ph. *ULU: Bondwa N 1400 in 
on Zenkerella leaf (6855/AM); det. P. Previously known only from WA: Nigeria and 
Cameroon. 

60. Caudalejeunea hanningtonii (Mitt.) Steph. - Submontane and montane forests, et, ra, ph. 
*ULU: Morningside-Bondwa 1450 m (6854/G); Kinole sawmill 1100 m (6874/AD); Kitu¬ 
langhalo F. R. E 500 — 770 m (6856/L); *RHO: Umtali Distr., Vumba, Elephant F. 
(c. Wild 6450/B); det. P. Tropical Africa, EAB I. 

61. Caudalejeunea lewallei Vanden Berglieli Montane forests, epiphyllous. *ULU: Mwere v. 
1500-1600 in (6176/W, 6221/G); Bondwa E 1600 in (6181/W); Mgeta v. above Hululu 
Falls, 1600 in (6912/AA); det. P. Burundi, Zaire: Shaba, E Rhodesia, Ethiopia, EAB IV. 

62. Brachiolejeunea trislis Steph. Montane forest, epiphyllous. KIL: Uinbwe Route 2450 in 
(6931/P); det. P. Afromontane species, EAB I, IV. 

63. Dicranolejeunea inadagascariensis Steph. — Montane forests, li, ra, ph. *ULU: Mwere 

v. 1500-1600 m (6176/BJ); Bondwa N 1400 2000 m (6051/DF, 6855/w); RHO: Umtali 

Distr., Cloudlands, 1650 m (c. Eyles 4849/B); det. P. Afromontane species occurring 
also in South Africa, EAB I, IV, Vanden Berghen 1978/A: 126. 

64. Marchesinia deslooveri Vanden Berghen — Montane forest, epiphyllous. *UKA: N ridge 

of Ikwamba, 1900 in (6866/AC); det. P. A very interesting species recently described from 
Rwanda: Rugera by Vanden Berghen, 1976/C: 926 929. 

65. Archilejeimea linguifolia Steph. - On wet, shady, probably irrigated rocks. ZRE: elitre 
Jaluteka and Ganonge, 470 in (c. Louis 8496/B) BR; det. P. West African lowland 
forest species. 

66. Taxilejeunea eoaformis (Mont.) Steph. — Montane forests, epiphyllous. *KIL: Uinbwe 

Route 2450 m (6931/H): WUS: Mazumbai, University F. R. 1600—1750 in (6371/AT); 
*ULU: Bondwa E 1600 in (6181/BO); Lupanga S 1900 2000 in (6287/AC); *POR: Near 

Lake Ngozi 2100 m (6330/AA); det. P. Widespread afromontane species. 

67. Taxilejeunea pulchriflora Pears. Syn.: Crossatolejeunea kilimandjarica S. Arnell Epi¬ 
phyllous in montane forests. ♦ULU: Bondwa N 1450 ni (6186/G); Magari peak NNE 
1500 —1800 in (6296/AG); det. P. Afromontane species from Guinea to thè Kilimanjaro. 

68. Leucolejeunea xanthocarpa (Lelim. et Lindenb.) Evans — Epiphyllous in montane forests. 
ULU: Bondwa e 1600 m and top 2100 in (6181/AX, 6233/T); Lupanga S 1900-2000 m 
(6287/AY); det. P. Pantropical, EAB I, IV. 

69. Cheilolejeunea decursiva (Sde.-Lac.) Schust. Syn.: Cheilolejeunea tisserantii Vand. Bergli, 
et Jovet-Ast - Elfin forest, epiphyllous. ULU: Lupanga ridge SW 1850 — 2000 ni (6287/ 
AW): det. P. Palaeotropic species: Sierra Leone, Central African Republic, Zaire, Tanzania: 
Uluguru Mts., Sri Lanka, Romeo, Hawaii see Grolle 1977: 531. 
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70. Cheilolejeunca silvestri* (Gott.) E. W. Jones var. silvestris Epiphyllous in montane 

forests. ULU: Mwere v. 1500 1600 m (6176/BI); Mgeta v. above Hululu Falls, SE of 

Bunduki, 1600 m (6912/AB); det. P. EA Lemurian variety, EAB I. 

var. involuta (Steph.) E. W. Jones Syn.: Ch. africana E. W. Jones, Pycnolejcanea 
involuta Steph. Epiphyllous in submontane forest. ULU: Kinole sawinill 1100 m 
(6874/AF); det. P. Tropical African lowland species, EAB I, IV. 

71. Strepsilejeunea brevifissa (Gott.) Steph. Epiphyllous in montane forests. *ULU: Mwere 

v. 1500 1600 m (6176/BF); Bondwa NE and top, 1740 2100 in (6233/P, 6844/GB); 

KIL: Umbwe Route 2450 in (6931/J); det. P. EA and SA montane, EAB IV. 

72. Anonialolejeiinea pluriplicata (Pears.) Schiffn. On dead Erica twigs in giant heath. 
KIL: Umbwe Route, 2800 2900 m (6929/NB): det. P. Afroalpine + SA, EAB IV. 

73. Lejeunea acuta Mitt. Syn.: Hygrolejeunea acuta (Mitt.) Vand. Bergli. Epiphyllous in 

montane forests. ULU: Mwere v. 1500 1600 ni (6176/AK): Bondwa E 1600 in (6181/AK); 

Lupanga S 1900 2000 ni (6287/R): det. P. Afromontane, EAB I. 

74. Lejeunea alata Gott. Syn.: Taxilejeunea mitracalyx Eifrig, Lejeunea mitracalyx (Eifrig) 

Mizut., Hygrolejeunea alata (Gott.) Steph. fide Grolle 1977: 535. Epiphyllous in 
montane forest, on Trichomanes leaves. *ULU: Magari peak NNE 1500 1800 in (6296/ 

AH); det. P, confirined by G. New r for Continental Africa, previously known from Mada¬ 
gascar, thè Mascarenes, Java, Sumatra and Samoa according to Grolle l.c. 

75. Lejeunea confusa E. VV. Jones Epiphyllous in montane forest. LTLU: Bondwa E 1600 in 
(6181/AR); det. P. Tropical African species. 

76. Lejeunea cyathearum E. W. Jones Epiphyllous in montane forest. KIL: Umbwe 
Route 2450 in (6931/C). East African montane species. 

77. Lejeunea cckloniana Lindenb. Epiphyllous in montane forest and in elfin woodland. 
KIL: Umbwe Route 2450 in (6931/N); ULU: Bondwa top, 2100 in (6233/AL); det. P. 
Widespread in tropical and in South Africa. 

78. Lejeunea flava (Sw.) Nees ssp. tahularis (Spreng.) S. Arnell Submontane and montane 

forests, ph. ULU: Kinole sawinill 1100 m (6874/AV): Bondwa E and top 1600 2100 iti 

(6233/0); Lupanga S 1900 2000 m (6287/AS): det. P. Pantropical, thè ssp. South and 

tropical African. EAB I, IV. 

79. Lejeunea isophylla E. W. Jones Montane forests, et, ph. KIL: Umbwe Route 1700 

1900 m (6351/AB); ULU: Bondwa E and top 1600 2100 ra (6188/BB, 6233/K); *RHO: 

Melsetter Distr., Kasipiti 1200 m (c. Loveridge 1282); Unitali Distr., Cloudlands 1680 m 
(c. Eyles 4850 p.p.); det. J and P. Tropical African, EAB I, IV. 

80. Lejeunea helenae Pears. Montane forest et. *MER: Maialila, 1800 in 6338/C Jones 
1760; det. J. Previously known from Angola, Natal and Malawi. 

81. Lejeunea kamerunensis (Steph.) Vanden Berglieli Syn.: Microlejeunea kamerunensis Steph. 

Montane forests, et, ph. KIL: Umbwe Route 2450 in (6931/w); ULU: Mwere v. 1500 — 
1500 m (6167/AD); Bondwa E and top 1600 2100 (6181/AD, 6233/AS); *MOZ: Manica e 

Sofala Distr., \V face of Gorongosa Mts. (c. Leacii and Caunell 14285A p.p.); det. P. 
Tropical African, EAB I. 

82. Lejeunea lvratiflora (Steph.) Vanden Berglieli Syn.: Hygrolejeunea lyratiflora Steph. Sub¬ 

montane and montane forests, epiphyllous niostly on ferii leaves. *NGU: W of Mhonda 
Mission, 800-1000 in (6400/E); *ULU: Mwere v. 1500 1600 ni (6176/AA, 6221/J); 

Bondwa E 1600 m (6181/AA); det. P. Known only from Cameroon, Ruanda and Burundi. 

83. Lejeunea tubereuliflora E. W. Jones ex Pócs, noni. nov. instead of Eulejeunea camerunensis 

Steph., Spec. Hep. 6: 417 (1923), wliich became an illegitimate honionynion (ortho- 
graphic version, see I.C.B.N. Art. 64, Note) of Lejeunea kamerunensis (Steph.) Vanden 
Berglieli, Bull. Jard. Bot. Nat. Belg. 42: 446 (1972), hased on Microlejeunea kame¬ 
runensis Steph., Spec. Hep. 5: 812 (1915), in thè form, how E. W. Jones (J. Bryol. 
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7: 33, 1972) used it, without thè valid publication of thè name of Lejeunea cameru- 
nensis. He proposed a new name anticipating thè above new combination of Vanden 
Berghen, but did not publish it validly as L. tuberculiflora. 

Corticolous. *RHO: Melsetter Distr., Kasipiti, 1200 in (c. Loveridge 1284); det. P. 
Tropical African species, EAB I. 

84. Lejeunea ulicina (Tayl.) Tayl. ex Gott. ssp. ocellifera (S. Arnell) Schuster Syn.: Micro- 

lejeunea africana Steph. Submontane and montane forests, ph, et. KIL: Umbwe Route 
2450 m (6931/M); ULU: Kinole sawmill 1100 m (6874/AE); Mwere v. 1500 1600 m 

(6176/S); Bondwa E, NE and top, 1600-2100 m (6233/V, 6181/S, 6844/GC); det. P 
Widespread in tropical and in South Africa, EAB I, II, IV. 

85. Lejeunea villaumei (Steph.) Grolle Syn.: Lejeunea arnelliana Schuster, Ciliolejeunea capen- 
sis S. Arnell, fide Grolle 1977: 536. — Montane forests, epiphyllous, corticolous, often 
on Cyathea stem. *KEN: Castle F. St. 2000 m (6603/AB); KIL: Kimafu v. above Nkweseko, 
1850 m (6360/B); between Old Moshi and Maua villages, 1750 m (6368/B); ULU: Mwere v. 
1500 —1600 m (6167/BH); det. J and P. SA-EA-Lemurian species. 

86. Drepanolejeunea madagascariensis (Steph.) Grolle Epiphyllous in montane forest. 
*ULU: Mwere v. 1500 —1630 m (6176/AK); det. P. Known from Kenya: Taita hills, frorn 
Madagascar and from thè Mascarenes. 

87. Leptolejeunea astroidea (Mitt.) Steph. Lowland forest, ph. *RHO: Melsetter Distr., 
Haroni Gorge, on leaves of Rawsonia lucida, 390 m (c. Wild 6668); det. P. Known from 
Sierra Leone to Zaire and Burundi. 

88. Leptolejeunea maculata (Mitt.) Schiffn. Svn.: L. thomeensis (Steph.) Steph. — Epiphyllous 
in lowland and submontane forests. ULU: Kinole sawmill 1100 in (6874/AN); Bondwa E 
1600 m (6181/AE); det. P. Pantropical species, fide Grolle 1976: 215. 

89. Leptolejeunea quintasii Steph. Epiphyllous in lowland and submontane forests. ULU: 
Kinole sawmill 1100 m (6874/AK); det. P. Tropical African, EAB I. 

90. Prionolejeunea serrula Mitt. — Epiphyllous in montane forests. ULU: Bondwa E 1600 m 
(6181/CD); *RHO: Melsetter Distr., Chimanimani Mts. (c. Phipps B31 p.p.); det. P. 
Tropical Africa, EAB I, 

91. Diplasiolejeunea alhifolia (Tayl.) E. W. Jones — Epiphyllous in montane forests. ULU: 
Mwere v. 1500 1600 m; Bondwa top 2100 m (6167/AC, 6233/AO); det. P. Tropical 
African, EAB 1. 

92. Diplasiolejeunea eavifolia Steph. Epiphyllous in submontane forests. *NGU: Kwa- 

manga E of Mhonda Mission, 1200 m (6397/AE); *ULU: Kinole sawmill 1100 m (6874/AC); 
Mwere v. 1600 m (6176/BM, 6221/H); Kibungo Mission 1500 1700 m (6475/BB); det. P, 

revid. G. Pantropical species, EAB I. 

93. Diplasiolejeunea cornuta Steph. — Epiphyllous and on bamboo sterns in montane forests. 
*KEN: Kamweti track above thè F. St. 2400 — 2700 m (6601/L); KIL: Umbwe Route 
2450 m (6931/A); *UKA: Mnyera ridge 2100 m (6740/BD); *EUS: Amani 900 m (6101/AC); 
ULU: LUPANGA 1800-2000 m (6130/LA, 6287/AP); Mt. Tumbako S ridge 1500 m 
(6877/AN); Mwere v. 1500 —1600 m (6176/AG); det. G and P. EA — Lemurian species, 
EAB I. 

94. Diplasiolejeunea deslooverii Vanden Berghen Montane forest, ph. *ULU: W escarp- 
ment of Lukwangule Plateau above Chenzema, 2040 — 2400 m (6076/CB); det. P. This 
recently described epiphyllous species was known only from thè typle locality: Rwanda, 
Rugege Forest, 1950 — 70 m. 

95. Diplasiolejeunea kraussiana (Lindenb.) Steph. RHO: Unitali Distr., on Marattia fraxi- 
nea leaves (c. Wild 6450/A); det. P, confirmed by G. From Cape to Zaire and to Burundi. 

96. Diplasiolejeunea runssorensis Steph. var. australis E. W. Jones — Ramicolous or epi¬ 
phyllous on rather rigid, thick leaves in montane forests and in elfin woodlands. *UKA: 
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Mandege F. St 1500 m (6586/F): Mnyera ridge 2100 m (6740/BC); Mamiwa East F. R. 
2200 m (c. Mabberley M/1390); TJLU: Bondwa NW 1600 1800 (6227/w); det. G and 

Tixier. EA Leniurian species, all data published in EAB I refer to this variety. 

97. Diplasiolejeunea symoensii Vanden Berglieli Epiphyllous in niontane forests. *K: E of 

Kericho 2080 2140 m (c. R. B. and A. J. Faden, J. B. C. Cameron 1972 s. n.); *KEN: 

Castle F. St. 1960-2000 m (6604/D); *KIL: Umbwe Route 2450 m (6931/F); *KAN: 
S 1370 m (6140/Aw); ""ULU: Bondwa NE 1740 in (6578/CC); det. G and P. EA montane, 
EAB I. 

98. Colura berghenii Jovet-Ast — On dead Erica arborea twigs in thè giant heatli near thè 

forest line. KIL: Umbwe Route, 2800 2900 m (6929/NC); det. P, confirmed hy Jovet- 

Ast. Known only froin thè type locality, in thè Kilimanjaro Mts. along Marangu Route 
near Horombo Hut, at 3225 in. 

99. Colura calyptrifolia (Hook.) Dum. ssp. tenuicornis (Evans) Vand. Bergli. Syn.: C. tenui - 

cornis (Evans) Steph. Epiphyllous in niontane forests and in elfin woodlands. "‘KIL: 
Umbwe Route 2450 m (6931/E); ULU: Mwere v. 1500 1600 m (6176/11); Lupanga S 

1900 2000 m (6287/P); Bondwa top 2100 in (6233/A); det. P. Pantropical. 

100. Colura digitalis (Mitt.) Steph. Epiphyllous in montane forests and in elfin woodland. 

ULU: Mwere v. 1500 1600 m (6176/B); Bondwa top 2100 m (6233/B); det. P. Tropical 

African. 

101. Cololejeunea africana (Steph.) Schust. — Epiphyllous in lowland and in submontane 
forests. T: Kitulanghalo F. R. NE of Morogoro, 730 in (6856/BA); ULU: Mwere v. 1500 — 
1600 in (6176/V); Bondwa E 1600 in (6181/V): det. G and P. Tropical African, EAB I. 

102. Cololejeunea appressa (Evans) Benedix Epiphyllous in submontane forests. "‘ULU: 

Kinole sawmill, 1100 in (6874/AH); Mwere v. 1500 1600 in (6176/BL); det. P. Pan¬ 

tropical, EAB 1. 

103. Cololejeunea holombensis (Steph.) Vand. Bergli. Epiphyllous in submontane and 

montane forests. ULU: Kinole sawmill, 1100 m (6874/AY); Mwere v. 1500 1600 m 

(6176/BE); Bondwa top, 2100 in (6233/AR): R1IO: Unitali Distr., Vumba, Elephant 
Forest (c. Wild 6451 p.p.); det. P. Palaeotropical species, froni Guinea to New Caledonia, 
see Tixier 1975 and Vanden Berghen 1978/B: 447 448. 

104. Cololejeunea eardioearpa (Mont.) Evans Submontane, montane forests, pii. "'ULU: 
Kinole sawmill, 1100 in (6874/AS): Mwere v. 1500 m (6221/F); RHO: Unitali Distr., 
Vumba, Elephant Forest, on Marattia leaves (c. Wild 6450/C); det. P. Pantropical 
species, EAB I. 

105. Cololejeunea erenatiflora Steph. Epiphyllous in submontane forest. "‘ULU: Kinole 

sawmill, 1100 m (6874/AO); Mwere v. 1500 1600 m (6176/AM); Bondwa E 1600 m 

(6181/AM); det. P. Tropical African species. 

106. Cololejeunea cuneifolia Steph. Submontane forest, ph. *ULU: Kinole sawmill, 
1100 m (6874/AX); det. P. Known from Guinea, Nigeria, Cameroon, Zaire and from 
Uganda. 

107. Cololejeunea distalopapillata (E. W. Jones) Schust. Submontane and montane forests, 

ph. ULU: Kinole sawmill, 1100 m (6875/BB); *RUN: Mt. Rungwe N of Tukuyu, SW 
ridge 1950 2050 m (6763/AD); det. P. EA montane species, EAB I. 

108. Cololejeunea duvignaudii E. W. Jones Submontane and montane forests, elfin wood¬ 
land, ph. "‘ULU: Kinole sawmill, 1100 m (6874/AJ); Mwere v. 1500 160o m (6176/J); 

Bondwa E and top 1600 2100 in (6181/J, 6233/U); Lupanga S 1900 2000 m (6287/AA); 

RHO: Unitali Distr., Vumba, Elephant F. (c. Wild 6452, 6451 p.p.); det. P. Tropical 
African, EAB I. 

109. Cololejeunea fadenii Pócs Epiphyllous in wet montane forest. KEN: Castle F. St., 
1960 m (6604/A); det. P. A few km below thè type locality, see Pócs 1975: 356. 
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110. Cololejeunea harrisii Pócs — Epiphyllous in montane forests. ULU: Mwere v. 1500 
1600 m (6176/K); Lupanga S 1900 2000 m (6287/AK); det. P. EA montane species, 
since its publication (Pócs 1975: 357) De Sloover has collected it also in Rwanda and 
in Burundi, between 1400 and 2250 m (Vanden Berghen 1977: 242 — 244). 

111. Cololejeunea leloutrei (E. W. Jones) Schust. — Submontane and montane forests, ph. 
ULU : Bondwa top 2100 m (6233/AN); *WUS: Mazumbai U.F.R. 1600 —1750 m (6371/A w); 
det. P. Tropical African, EAB I. 

112. Cololejeunea malanjae Steph. Syn.: C. grossidens Steph. As Vanden Berghen established 

(1978: 452); C. malanjae is thè earlier synonym. Epiphyllous in montane forests. *KIL: 
Umbwe Route (6931/B); ULU: Kinole sawmill 1100 in (6874/AL); Mwere v. 1500 1600 m 

(6176/AB): Bondwa NW and top 1900-2100 m (6051/AH, 6233/AG); det. P. Widespread 
in SE tropical Africa EAB I. 

113. Cololejeunea minutissima (Sm.) Schiffn. ssp. utriculifera Vand. Bergli. Epiphyllous in 
montane forest. *KIL: Umbwe Route 2450 m (6931/D); det. P. The species is an Oceanie 
subcosmopolite, while thè ssp. utriculifera seems to be restricted to thè montane forest 
belt of East Africa. Vanden Berghen (1961: 58) supposed tlie identity of this subspecies 
with Cololejeunea dissita E. W. Jones. By thè kindness of thè latter autlior I was alile 
to study thè type and otlier speciinens of C. dissita. Althought C. dissita might fall within 
thè varialiility of thè really polymorphic C. minutissima, it is not thè same as thè ssp. 
utriculifera and they cannot he synonymized. 

114. Cololejeunea mocambiquensis S. Arn. — Submontane and montane rain forests, epi¬ 
phyllous usually on filmy ferns or on mosses. *EUS: Amani 1000 m (6088/Z); '“ULU: 
Bondwa N 1450 in (6186/H); *SHL: Mufindi, near Kilima Tea Factory, 1900 m (6321/D); 
det. G and P. EA, SA and Lemurian species. Cololejeunea parva Vanden Berghen 1977 
239 -f- f. 17 seems to me very elosely related or conspecific with thè above. 

115. Cololejeunea occidentalis (E. W. Jones) Vanden Berghen Syn.: C. cristata (Steph.) Schuster 
var. occidentalis E. W. Jones — Epiphyllous in submontane rain forest. *ULU: Kinole 
sawmill, 1100 m (6874/AM); Tropical African, EAB I. 

116. Cololejeunea punctata (E. W. Jones) Schuster Submontane rain forest, ph. *ULU: 
Lupanga NW 1350 — 1500 m (6066/TA); det. G. East African, EAB I. 

117. Cololejeunea pusilla Steph. — Submontane and montane forests, ph. ULU: Kinole saw¬ 
mill 1100 m (6874/AT); Mwere v. 1500 — 1600 m (6176/1); Bondwa E 1600 m (6181/L); 
det. P. Tropical African, EAB I. 

118. Cololejeunea usanibariea E. W. Jones — Epiphyllous in montane forests. *KIL: Mweka 

Route, near Mnangue River v. 1800 1900 m (6212/A, 6343/N); *WUS: Mazumbai U.F.R. 

1600-1750 m (6371/AS); ULU: Mwere v. 1500-1600 m (6176/N); Bondwa E 1600 - 
1900 m, top 2100 m (6181/N, 6259/II, 6133/AK); *RUN: Mt. Rungwe SW 1950 2050 m 

(6763/AE); det. P. East African montane, see Pócs 1975: 365 — 371. 

119. Cololejeunea zenkerii (Steph.) E. W. Jones — Epiphyllous in montane forest. *ULU: 
Mwere v. 1500—1600 m (6176/BG); det. P. Tropical African, EAB I. 

120. Aphanolejeunea capensis (S. Arnell) S. Arnell Syn.: Cololejeunea capensis S. Arnell — 

Epiphyllous, also on bryophytes or on fern prothallia, in montane forests. *NGU: near 
Mnembule village, 1400 m (6437/11); ULU: Mwere v. 1500 1600 m (6176/Z); Lupanga 

S 1900 — 2000 m (6287/AN); Bondwa top 2100 m (6233/S); det. P. SA and EA montane, 
Pócs 1975: 36, EAB II. 

Pleuroziaceae 

121. Pleurozia gigantea (Web.) S. Lindb. Rainicolous in elfin woodland. ULU: Mt. 
Kifuru N of Bunduki, 2010 m (6915/A); det. P. Palaeotropic species, EAB I, map 2 in 
Pócs 1977: 96. 
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Fossombroniaceae 

122. Fossombronia husnotii Corb. — On roadcut surface in secondary grassland. *ULU: Above 
Morningside, 1450 m (6004/S); det. F. Mediterranean Europe and N Africa, tropical 
Africa: Zaire, Shaba; Tanzania, Ngorongoro. 

Aneuraceae 

123. Riccardia fastidiata (Lehm. et Lindenb.) S. Arnell Montane forest. *RHO: Melsetter 
Distr., Chimanimani Mts. (c. Phipps B31 p.p.); det. P. Widespread in tropical and in 
South Africa, EAB I. 

124. Riccardia holstii (Steph.) E. W. Jones In Bryum capillare cushions on ground of 

Senecio moorland. *KIL: near Horombo Hut, 3700 3800 in (6248/11B); det. P. East 

African altimontane species, EAB I. 

Metzgeriaceae 

Metzgeria agnewii Kuwah. — A great part of my records published in 
EAB I, under No. 162, as M. violacea , refers to tliis species, which 
seems to he widespread in tlie montane forest belt of East Africa (see also 
EAB II): *KAS: E 1400—1600 m (c. Faden s.n.); *KIL: Mweka Route 
2500 m (6717/F); NW end of Sliira Plateau, above Wasendo Giade 2600 
2700 m (6354/D, 6355/B); *KIB: Summit at 2000 m (6569/M); det. P. 

125. Metzgeria consanguinea Schiffn. The rest of M. violacea records in EAB I under 
No. 162 is to bc referred bere according to thè view of Kuwahara (in liti.). In addition, 
thè following specimens were identified, as M. consanguinea : *KIL: Umbwe Route 2450 in 
(6931/G); ULU: Mwere v. 1500-1600 m (6176/AO); Bondwa top 2100 m (6233/W); det. P. 
The species is ramicolous or epiphyllous, on Mt. Kenya lives on bamboo steins in monta ne 
forests. Palaeotropical, from East and South Africa to New Guinea. 

126. Metzgeria leptoneura Spruce Syn.: M. hamata auct. non Lindb. In montane forests. R1IO: 
Inyanga Mts. E 1800 m (c. IIenkel 2627 p.p.); det. P. Oceanie subcosmopolite, EAB I. 

127. Metzgeria linihato-setosa Steph. Epiphyte in montane forests. ULU: Lupange S 1900 - 
2000 m (6287/AD): MOZ: Manica e Sofala Distr., \V face of Gorongosa Mts. (c. Leach 
and Cannell 14285A p.p.); det. P. EA montane, EAB I, II. 

128. Metzgeria thoniéensis Steph. Epiphyllous in submontane and in montane forests. 

ULU: Kinole sawmill, 1100 in (6874/AZ); Mwere v. 1500 1600 m (6176/M); Bondwa E 

1600 in (6181/M); Bondwa top 2100 in (6233/AJ); det. P. Tropical African, EAB I. 

Pallaviciniaceae 

129. Syinphyogyna harveyana Tayl. On wet rocks and on streainbanks *MUL: L. Ruo 
Plateau, 1920 m (c. Newman and Whitmore 360/A); *RlIO: Inyanga Distr., W slopes of 
Inyangani Mts. 2250 ni (c. Rushwortii 927); EA montane, SA, EAB I. 

130. Syinphyogyna lchnianniana Mont. et Nees — On wet rocks, riverbanks and in irrigatimi 
furrows. *RHO: Melsetter Distr., Chimanimani Mts. near Haroni r. W of “Stonehenge”, 
1230 in (c. Piiipps B2); Bikita Distr., Turgwe r. 2 miles below Cherere School, 1530 ni 
(c. Pope 80 p.p., 81/C); Melsetter Distr., Kasipiti, 1275 m (c. Loheridge 1256); det. P. 
SE Africa from Cape up to Shaba and Zambia. 
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131. Symphyogyna potlophylla (Thunb.) Nees et Mont. On wet rocks and in muddy stream- 
banks of thè montane forest belt. BYS: 3000 m (c. D’Arcy 7966/A, 7983); RHO: Mei- 
setter Distr., Blindi on S slopes of Mt. Peza, 1750 ni (c. Mitchell 520/A); Melsetter Distr., 
Raspiti, 1275 m (c. Loveridge 1247 p.p., 1249 p.p.); Chimanimani Mts. (c. Phipps B30); 
det. P. Widespread in tropical Africa, Tristan da Cunha, and in South America, EAB I. 

132. Symphyogyna volkensii Steph. On a mud patch in a dark crevice. RUW: Kamsonge v., 

Muteinda rock shelter, 3900 m (c. Loveridge 300/A); det. P. Afroalpine: Ruwenzori, 
Kahuzi, Kilimanjaro, between 2500 3500 m alt. 

Targioniaceae 

133. Cyathodium africanum Mitt. - On wet, shady limestone and other rocks or on soil of 

lowland and submontane forests. *EUS: Chemka, 550 — 600 m (6382/A); *RHO: Wankie 
Distr., moist banks of Zambezi River betw. Matetsi and Deka, 600 m (c. Wild 6084); 
GOL: below Sanje falls near Sonjo, 300 m (6144/K). The following data refer to sterile 
Cyathodium plants, with a probability being C. africanum: *Z: 13 km E of Lusaka, 1300 m 
(6609/M); ULU: Gambaula F. R. 300 m (6421/A); GOL: Kilombero Scarp F. R. above 
Kidatu, 600 800 m (6143/K); det. P. Pantropical species, EAB I. 


Lunulariaceae 

134. Lunularia cruciata (L.) Dum. On shady roadside banks, roadcut surfaces. *ULU: 
Chenzema Mission, 1700 m (6812/L); *RUN: Mt. Rungwe N 2300 (6334/J): det. J and P. 
Oceanie subcosmopolite, uncornmon in tropical Africa. 


Marchantiaeeae 

135. Marchantia parviloha Steph. — On riverbed rocks, stone walls, etc. *RHO: Melsetter 
Distr., Haroni River bed, 330 m (c. Kelly 164); Gokwe Distr., Sengwa River v. near 
Charama PI. (c. Simon 352); Melsetter Distr., Chimanimani Mts., gully behind mountain 
hut, 1650 m (c. Mitchell 882): det. P. Tropical African, EAB IL 

136. Marchantia wihnsii Steph. On wet ground and rocks, riverbanks. RHO: Salisbury 
Distr., Mazoe Citrus Estate (c. Eyles 4852); Bikita Distr., Turgwe R. 2 km below Cherere 
School, 1530 m (c. Pope 81/A); Mazoe Distr., Christon Bank, Mazoe headwaters (c. 
Loheridge 1209); Gokwe Distr., Sengwa R. off S border of Charama PI., 1220 m (c. Simon 
324); det. P. Widespread in tropical Africa from Guinea to Natal. 

137. Dumortiera hirsuta (Sw.) Nees — On wet, shady rocks, gravel and soil of montane forests. 
Some of thè specimens approach thè var. nepalensis (Tayl.) Frye et Clark in many 
aspeets. *KEN: Castle F. St. 1960-2000 m (6603/AD); *ULU: Bondwa N 1400-2030 
m (c. Harris 448, P 6184/C, 6120/K); Mwere v. 1500-1600 m (6175/C, 6256/G, 6533/H); 
Kinazi NW 1630 m (6289/K); *SHL: Mufindi, Lupeme Tea Estate, 1750 m (6318/S); 
*RUN: Mt. Rungwe SW 1700 1800 m (6761/C); *MUL: L. Ruo Plateau, 1800 m (c. 
Newman and Whitmore 484); *MOZ: Manica e Sofala Distr., Garuso Mt. 1650 m (c. 
Wild 7675); det. P. Oceanie subcosmopolite, widespread in tropical and in South Africa. 

Exormothecaceae 

138. Exormotheca pustolosa Mitt. — On humus covered granitic rocks in xerophytic Vellozia- 
ceae bush, on thè soil of miombo and other type woodland — usually at places only 
temporarily wet during thè rainy season. *K: Machakos 1800 m (coll. W. D. Foster* 
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communication by E. W. Jones); *ULU: E foothill of Mt. Mindu called Kasanga, 630 in 
(6542/L); Mt. Lupanga N\V 1200 in (6122/E); Kitulanghalo F. R. ENE of Morogoro, 
near Mikese village, 450 in (6559/AA); det. P. Mediterranean Europe, Mexico, Atlantic 
islands, in Africa: Cliad, Angola, Erithrea, Transvaal, Cape, Comores and Rcunion, see 
map in Risciiler 1976: 770. 

Ricciaceae 


139. Ricciocarpos natans (L.) Corda Floating with current on river surfaee. Z: Kafue 
District, Kafue tributary (c. Eyles 3193); det. P. Cosmopolite, in tropical Africa inostly 
in thè big river systems and in thè grcat lakes. 

140. Riccia fluitans L. s.l. In springs, streambeds, often underwater. RHO: Mazoe Distr., 
Christon Bank, Mazoe Hedwaters (c. Loveridge 1217); Marandelles Distr., Ruzain, 
1600 in (c. Eyles 3885); det. P. Cosmopolite and vvidespread in tropical Africa see 
remarks in EAB IV. 

141. Riccia nigrosquamata E. W. Jones Syn.: R. berriei E. W. Jones — On humus covered 
roadside rocks. *UZU: Kitonga gorge near Kokoto, 1000 m (6316/A, Jones 2252); det. J. 
Tropical African: Sierra Leone, Nigeria, Zaire?, Dar es Salaam in Tanzania. 


Anthocerotaceae 

142. Pliaeoceros laevis (L.) Prosk. ssp. earoliiiiaiius (Michx.) Prosk. On inoist streambanks. 
MUL: L. Ruo Plateau, 1800 m (c. Newman and Wiiitmore 484); RHO: Bikita Distr., 
Turgwe R. 2 miles below Cherere School, 1530 in (c. Pope 80 p.p.); Inyanga Distr., near 
path to summit of Inyangani Mt. 2200 m (c. Rusiiwortii 914); det. P. Cosmopolite, 
widespread in tropical Africa. 


MIJSCI 


Fissidentaeeae 

143. Fissidens algarvicus Solms. Terricolous, at relatively dry places. *WUS: Mazumbai 
U.F.R. 1500 m (6370/BA, BB); *ULU: Valley behind Morogoro TTC, 1000 m (6046/U); 
near Morningside, 1250 (6004/F p.p., 6203/L p.p.); Mzinga v. 1400 in (6266/J); Chenzema 
Mission 1700 m 6812/D p.p., E, O; det. B. Atlantic and Mediterranean Europe and North 
Africa — new for tropical Africa. 

144. Fissidens aiubiguus Bizot! Terricolous and sometiines on barks in submontane and 

montane forests. *EUS: Annuii, Hunga v., 880 in (6514/E); *ULU: Mzinga v. 1400 in 
(6266/G, 6290/AA p.p.); *UKA: Near Mandege F. St. 1500 1600 in (c. Mabberley 1348, 

P 6586/A); det. B. Known only from thè type locality in WUS. Bizot described many 
new species from thè East African collections of Pócs and his co-workers in thè Rev. 
Bryol. et Lichénol. 40: 101 138 (1974), but he failed to indicate thè exact location of 

holotype specimens. Thereforc thè Index Muscorum Supplementum: 1974 1975 by 

Crosby (Taxon 26: 285 — 307, 1977) could not accept their publication, as valid. These 
names declared to he invalid were validated by Pócs (Fol. Ilist. nat. Mus. Matrensis 4: 
15 36, 1977). The names validated tliat way and occurring in our eiiumeration are marked 

by “!” after Bizot’s nume. 

145. Fissidens undrogynus Bruch Corticolous, seldom rupicolous in inontane forests. *KEN: 
near Castle F. St. 1960 2020 m (6602/ V, B, 6605/B): *MER: E 2650 m (6522/ \): UILU: 
Bondwa NE 1600 m (6577/B); Tegetero Mission 975 in (6424/K. R); *KIP: Kitulo Plateau 
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edge near Kigoma village, 2575 — 2685 m (6511/C, D, 6750/N, O, AN); det. B. Known 
from Zambezi to Cape. 

146. Fissidens angolensis Welw. et Dub. — Terricolous and on Cyathea bark in submontane 
and montane forests. *KIL: Mweka, Mawingo Estate, 1350 m (6349/AE); *WUS: Mazum- 
bai U.F.R. 1750 — 1880 m (6372/CA); det. B. Tropical African, EAB II. 

147. Fissidens asplenioides Hedw. — On shady rocks and on soil of submontane and montane 

forests, sometimes in thè Ericaceous belt. MER: Kitoto 2450 — 2650 m (6340/AE); Njeku 
gorge 2650 m (6521/D); KIL: Kikafu gorge near Kyere, 1500 m (6347/K, L); Mawingo 
Estate near Mweka, 1350 m (6349/AD); Kinukamari falls near Marangu, 1500 m (6237/ 
A, D): Charongo v. near Mweka Base Hut, 2985 m (6719/C); WUS: Mazumbai U.F.R. 
1500 ni (6370/BJ); ULU: Waterfall above Morningside, 1500 m (6053/A); Morningside 
1250 m (6004/J); Bondwa 1400-1800 m (6050/AM, 6007/G, H, J, K, 6006/G, 6055/C); 
Mzuazi v. NNE of Kinole, 845 m (6882/H); Mzinga Falls, 1150 m (6265/K); Msanga Falls 
above Mzinga village (6110/K); Mwere v. 1500 1600 m (6157/A, 6158/D, 6220/B, 6257/B, 

6853/H); Mgeta v. in bamboo forest, 2215 m (6829/P); Lukwangule Plateau 2400 m: 
(6078/C); KAN: 1200 1300 m (6138/K); UKA: Mandege F. St. 1200 m (6744/,A); SHL 

Mufindi 1900 m (c. Paget-Wilkes 765); POR: Ngozi Lake crater rim E 2000 2250 m 

6329/BJ, 6330/T, 6331/K, L): RUN: E ofRungwe village, 1500 m (6768/A); Mt. Rungwe 
E crater rim 2500- 2600 m (6504/K); Pantropical species, very widespread in tropical 
Africa. 

148. Fissidens atroviridis Besch. Ann. Se. Nat. Bot. ser. 7, 2: 86 (1885) 

Syn. nov.: Fissidens cellulosus Mitt., J. Linn. Soc. Bot. 22: 319 (1886) 

On irrigated rocks, travertino banks, rotting wood or on soil. *EUS: Near Chemka village, 
550-600 in (6382/D, E, F); *ULU: Kimboza F.R. 300 m (6188/AG); Yalley behind 
Morogoro TTC, 700 m (c. P s.n.); Morningside 1420 m (6414/H, K); USG: Great Ruaha 
River gorge SW of Mikumi, 480 m (6314/F); *Z: 13 km E of Lusaka, 1300 m (6609/G, 
B p.p.); det. B. Palaeotropic species, from East Africa to tropical Asia and New Guinea. 

149. Fissidens bonnotii Bizot Syn.: Fissidens subelimbatiis P. Varde var. crispus P. Varde (cf. 

Bizot Rev. Bryol. Lichen. 42: 852, 1976) Lowland and submontane forest species, et, 
te, ru. *SPA: WNW of Kisiwani village, E slope of Mt. Kwizu, 1000 in (6716/H); Foot- 
hills of EUS: Tongwe hill SSW of Muheza, 400 m (6517/F); *NGU: Near Mhonda Mission, 
500-1100 m (6396/E, 6434/A); *ULU: Valley behind Morogoro TTC, 700 m (6737/J); 
Lupanga WNW above Kibwe village, 1200 m (6546/C); Mangaia F.R. 400 — 500 m (6415/B); 
W of Tawa village near Kibogwa 700 m (6417/A); near Kinole sawmill 800 950 m (6171/B); 

*USG: West Kilombero Scarp F.R. near Kidatu 600 — 700 m (6143/J:) det. B. Previously 
known only from thè type locality in Gabon: Mocandi. 

150. Fissidens borgenii Hamp. var. obtusifolius Broth. et Dix. On shady rocks in lowland 
and in submontane forests. *ULU: Kimboza F.R. 300 m (6188/AC) *SPA: Mt. Kwùzu E, 
above Kisiwani, 900 m (6716/L); det. B. Previously known only f;om Natal. 

151. Fissidens simii Schelpe in Magill and Schelpe 1979: 5. Syn.: F. aristatus Sim 1926 non 
Broth. 1916. — Terricolous, on roadside bank. *ULU: Chenzema Mission, 1700 m (8612/ 
DA); det. B. Previously known only from Natal. 

152. Fissidens breutelii Schimp. On thè ground of Erica-Hagenia-Senecio forest. *K IL 
Above Mandara Hut, 2800 m (6245/G); det. B. Previously known only from Cape. 

153. Fissidens bukobensis Broth. Submontane rain forests, ru, te. *ULU: Near Kinole 

sawmill, 900 m (6189/F); Manga E 1200 m (6225/B); Lupanga SW above Kileka village 
1450 1750 m (6831/A); Bondwa N 1650 m (6898/B); det. B. Known from Tanzania, 

Bukoba and from Uganda. 

154. Fissidens calabariae C. Muli. Terricolous in montane forest. *ULU: Mwere v., 1600 m 
(6257/D); det. B. New for East Africa, known only from Guinea, Nigeria and Gabon. 
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155. Fissidens coinorensis C. Miill. On rocks and on bark in submontane and montane 

forests. *KIL: Mawingo Estate bear Mweka, 1350 m (6349/AB, AC); *NGU: near Mhonda 
Mission, 800 1000 m (6400/C); *ULU: Mt. Kinazi WNW 1400 1650 m (6289/U); 

Mwere v. 1500 1600 m (6257/A); Maunga v. above Mzinga village, 1500 m (6263/A); 

det. B. Tropical African spccies known from Nigeria, Madagascar and froin thè Masca- 
renes. 

156. Fissidens crassipes B. S. G. var. philiberti Besch. Syn.: F. dubiosus Dix., F. warnstorfii 
Fleisch. On irrigated rocks and on hanging aerial roots in a small waterfall at thè N, 
side of Great Ruaha River gorge (“Stiegler’s gorge”), SW of Mikumi, 480 m (6314/B, C 
D, E); det. B. Europe, thè Middle East, North, tropical and South Africa, uncommon. 

157. Fissidens crateris Dix. Terricolous, sometimes corticolous or rupicolous in montane 

forests, forest edges, roadsides, tea plantations on even in gardens. *WUS: Mazumbai 
U.F.R. 1500 m (6370/BF p.p.); *MER: Kitoto 2450 2650 m (6340/AC, AD, AF); Malama 

forest 1800 m (6338/AA); *ULU: Maunga v. above Mzinga, 1500 m (6263/B); Morningside 
1350 m (6267/A); Mgeta Chenzema road, 1340 1550 m (6391/C, 6392/B p.p.); Chen- 

zema Mission 1700 m (6812/DC); Lukwangule Plateau E 2350 m (6828/SA); *UKA: 
Mamiwa West F. R. S 1870 in (6862/B); Mt. Ikwamba 1720 1850 m (6865/P, Z); 1 km 

SW of Mandege F. St. 1520 m (6869/C, D); *SHL: Mufindi Escarpment, near Kilima Tea 
Factory, 1900 m (6321/0); near thè Fishing Camp, 1730 m (6322/P); Mbeya township, in 
thè garden of Mbeya hotel, 1650 m (6325/E, F); *P()R: Ngozi crater E 2100 2250 m 

(6329/BL, 6330/U, V); *RUN: Mt. Rungwe N, 2300 m (6334/AF); det. B. EA montane 
species, known from E Zaire, Uganda and Kenya, at alt. 1400 3500 ni. 

158. Fissidens cryptoiieuron P. Varde Corticolous in wet riverine forest. *Z: Victoria Falls, 
Palm Grove, 800 m (6614/A); det. B. Tropical African, new for Continental East Africa. 

159. Fissidens darlnyi Schpr. Lowland and submontane woodland, dry and wet forest, on 
soil, rocks and on Cyathea stem. T; Pugu hills near Kisarawe, 250 m (6038/A); *ULU: 
Morogoro, Agricultural Faculty Campus, 600 m (6001/A): Mwere v. 1500 m (6220/A); 
det. B. Tropical African species, new to Continental East Africa. 

160. Fissidens diaphanodonta (P. Varde) Bizot nov. conib. 

Basionym: Moenkemeyera diaphanodonta P. Varde, Rev. Bryol. Lichen. 
20: 4 (1951). Corticolous in submontane rain forest. *EUS: Amani, 800— 
870 m (6293/B, 6378/w); det. B. New for East Africa, previously known 
only from thè type locality: Bukoko in thè Republic of Central Africa. 

161. Fissidens enervis Sim, Trans. R. Soc. S. Afr. 15: 187 (1926). 

Syn. nov.: Fissidens molliculus P. Varde, Rev. Bryol. Lichénol. 7: 227, Fig. 1A —C 

(1935). 

On stony roadcut surface. *ULU: S of Mgeta village, along thè Chenzema road, 1340 — 
1550 m (6391/D, 6392/B p.p.); det. B. Republic of Central Africa and Natal, new for East 
Africa. 


161/A Fissidens enervis Sim ssp. hedbergii (P. Varde) Bizot nov. comh. 

Basionym: Fissidens hedbergii P. Varde, Ark. Bot., Ser. 2, 3: 129 (1955). 
F issidens hedbergii is connected by intermediate forms with F. enervis and 
seems to be only a subspecies of thè latter, isolated in thè montane forest 
belt of East Africa, previously known from Mt. Kilimanjaro. —Terricolous 
in montane forests. *WUS: Mazumbai U.F.R. 1500—1800 m (6370/BC, 
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6372/CD); *ULU: Mwere v. 1600 m (6257/C); Mzinga v. 1400 m (6266/H); 
Bondwa NW 1500 m (6303/F); Kikododo above Bunduki, 1600 m (6463/M); 
Palata 1850 m (6852/C); Morningside 1420 in (6414/F, G); Chenzema Mis- 
sion 1700 m (6812/D); Lukwangula Plateau E 2250—2350 m (6828/S); 
*UKA: Mt. Ikwamba NW 1700—1875 m (6865/X); Mandege SW 1520 m 
(6869/FB); *SHL: Mufindi, lake shore 1800 m (6324/J); *POR: Lake Ngozi 
crater E 2100 m (6330/Z); *RUN: Mt. Rungwe SW 1800 m (6777/AE, AF); 
*Z: 13 km E of Lusaka, 1300 m (6609/B); det. B. 

162. Fissidens fontanus (Pyl.) Steud. Syn. Octodiceras julianum (Savi) Brid. Z: Victoria 
Falls, Palm Grove, 800 m, on irrigated stones in a streamlet (6614/E); det. B. Sub¬ 
cosmopolite, rare in tropics. 

163. Fissidens gibbonii Bizot ! Terricolous, rupicolous, sometimes on rotting wood or on 

Cyathea stem in submontane or in montane forests, very seldom below 1000 m. *KIL: 
Below Machame Hospital, 1S00 m (6361/B, D); between Marangu and Old Moshi, 1700 m 
(6368/AB, AC, AD, AE, AF), Mvveka Route 2150 m (6342/AF, AG, AH, 6344/BC); Umbwe 
Route 1700 1900 in (6351/AG, AH); Marangu Route 2700 m (6243/N, 6244/D); *WUS: 

Mazumbai U.F.R. 1500 1880 m (6370/BE, BF, BK, BM, 6372/CC, 6374/BA, BE); 

between Magamba and Mabweni, 1850 m (6205/A p.p.); ULU: N, NE, E slopes 1650 
2000 m (6387/0, 6573/G, 6848/G, H); above Simbini village, 1400- 1500 m (6418/T, AH); 
NW gorge of Kinazi 1400 1650 m (6289/K, P): Kinazi peak N 1950 m (6838/D, E); 

Mzinga v. 1400 m (6266/K); Lupanga NW, SW 1500 1900 m (6286/R p.p., 6284/U); Mt. 

Kifuru E 1580 m (6905/K): *UKA: Mandege F. St. Uponela road 1600 m (c. Mabberley 
1358/A); Mamiwa East peak 2200 m (c. Mabberley 1392); *USG: Gologolo Mts., Mwani- 
hana F.R. near Sonjo, 300 m 6144/R: det. B. East African montane species. 

164. Fissidens gladiolus Mitt. Syn.: Nanobryum gladiolum (Mitt.) Biz. Terricolous in dry 
evergreen submontane forest. Kitulanghalo F.R. ENE of Morogoro, SE 770 m 6856/w; 
det. B. Tropical African, known from Nigeria to Uganda. 

165. Fissidens gomae P. Varde et Leroy — Froinlowland forests to altimontane bamboo stands, 

on travertino, soil and on bark. NGO: Oldonyo Oldeani NNW 2700—3000 m 6921/B; 
*ULU: Kimboza F.R. 280 m (6024/B); *UKA: 1 km SW of Mandege F. St., 1500 m 
(6868/B); det. B. Known from East African volcances between 1000 2500 m. 

166. Fissidens haakonii Broth. et Bryhn. On rocks or on soil of forests and of relatively dry 

woodlands. Pande F.R. 15 miles WNW of Dar es Salaam, 150 in (6161/A); *ULU: Kim¬ 
boza F.R. 300 m (6188/AF); Morogoro, Agricultural Faculty Campus, 630 m (6001/B); 
Tegetero Mission 975 m (6424/X); Kinole sawmill 900 950 m (6172/E): above Simbini 

village 1400 — 1500 in (6418/T); Mt. Kinazi gorge 1400 — 1650 in (6289/N); Lupanga SW 
1700 — 1900 m (6285/S p.p.); det. B. SE African: Rhodesia, Zululand. 

167. Fissidens helictocaulos C. Muli. On relatively dry rocks, sometimes on brick walls, 

concret pillars or on soil in forests or in rocky gorges and other open places. *K1L: 
Marangu, Kibo Hotel garden 1450 m (6207/B, D); Kikafu gorge near Kibohehe and near 
Kalali, 1000 1250 m (6362/C, 6348/B); *EUS: Amani 900 m (6095/C); *ULU: Morningside 

1250 m (6005/S, w); *UZU: Kitonga gorge, 980 m (6316/w, R, S)- *POR: Lake Ngozi 
crater rim 2200 m (6329/BP); *Z: 13 kin E of Lusaka, 1300 m (6609/A, C, D, F, H); 135 
km E of Lusaka between Unda-Unda and Rufunza, 1300 m (c. Kornas B-ll/B); det. B. 
Known from Erythrea and from Rhodesia. 

168. Fissidens holstii Broth. On rocks and on thè soil of submontane or montane rain 
forests. WUS: Mazumbai U.F.R. 1500 m (6370/BH, BL); *NGU: Kwamanga, S of Mhonda 
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Mission, 1400 m (6398/C); between Mhonda and Kombola villages in thè Duale v. 600 — 
1200 ni (6435/E, 6436/F); Mafuluinula coll 1650 1800 in (6438/0, P, w); bamboo forest 

S of Maskat 1850 m (6442/A); *ULU: Kinole sawinill 900 —1000 m (6166/E, 6171/A); 
Mwere v. 1500 1600 m (6174/B); *UKA: Mt. Rifilo 1600 1760 in (6591/G); Mandege 

F. St. 1540 in (6737/11); det. B. Knowii froni Liberia, Gabon and from thè Usambara Mts. 

169. Fissidens hoeegii P. Varde On rocks and soil of submontane-montane foresta. *KIL: 
Marangu, Kinukamari falla, 1500 ni (6237/B, E, F, G); *ULU: Morningside, 1240 in 
(6571/A); *UKA: Mt. Mnyera NE 1500 in (6864/E); det. B. Previously known only from 
Natal, new for East Africa. 

170. Fissidens horizonticarpiis C. Muli. Lowland and submontane forests, rii, te. *ULU: 
Morogoro, valley behind TTC, 1000 in (6046/U, T); Kimboza F.R. 300 in (6216/M); det. B. 
Previously known only froni West Africa. 

171. Fissidens hyiiieiiodon Besch. Lowland and submontane woodland and forests, ru, te, li. 

*NGU: near Makuya, 600 m, W of Mhonda Mission, 550 800 in (6036/A); *ULU: Kitu- 

langhalo F.R. ENE of Morogoro, SE 460 730 in (6856/G, T); Mt. Kinazi gorge 1400 — 

1600 in (6289/P p.p.); det. B. Known only from Madagascar, new for East Africa. 

172. Fissidens idunreensis P. Varde Submontane forests, ru, et. EUS: Annuii NW, 900 m 
(6380/H): *ULU: Kikundi, 900 in (6428/B): *Z: Victoria Falla, Knife edge, 870 in (6613/A); 
det. B. Tropical African species, uncommon. 

173. Fissidens jonesii Bizot ! - Exclusively on Cyathea stems (or seldom epiphyllous) in 

montane forests and in elfin woodlands. *NGU: Above Kwainanga, 1100 — 1400 m 
(6397/C); *WUS: “Kambo” in Mazumbai U.F.R., 1620 m (6374/BE); ULU: Bondwa E, 
NE, and top, 1600-2030 m (6181/CE, 6120/B, 6260/A, 6537/J, 6387/N, 6403/AA); Lupanga 
S 1900 2000 in (6287/AT); Mwere v. 1550 m (6891/J); *UKA: Mt. Ikwamba N 1875 — 

1920 in (6866/0); det. B. It seeins to be an endemie species of thè wet montane rain 
forests of old cristalline massifs in Eastern Tanzania. 

178. Fissidens kegeliaiius C. Muli. Syn. Muse. 1: 49 (1848). 

Syn. nov.: Fissidens monostictus Brotli. et P. Varde, Bull. Soc. Bot. France 72: 791 
(1925). 

Terricolous in woodland and relatively dry forest areas. *KIL: Mawingo Estate near 
Mweka, 1350 m (6349/AE); "‘ULU: above Morogoro town, 750 ni (6401/AG p.p.); det. B. 
Known in tropical America from Southern USA to Northern South America; in Africa: 
Gabon and Republic of Central Africa, new for East Africa. 

179. Fissidens latifolius Dix. Terricolous, sometiines on rocks in lirachystegia and other dry 

woodland types. *ULU: below Morningside, 1150 m (6735/B); *KIB: near Kikombo above 
Mpwapwa, 1200 1500 in (6563/N); *Z: 13 km E of Lusaka, 1300 m (6609/E); 10 km 

ENE of Choma, 1000 in (6618/A, B, C); 125 km E of Lusaka, between Unda-Unda and 
Rufunza, 1100 in (6620/C); det. B. SE African, from Aberdare range to Rhodesia. 

180. Fissidens lacouturei Thér. in Ren. Rupicolous in submontane woodland. '•'ULU: 
Morningside, 1300 m (6429/C); Mt. Mindu E 600 m (6541/K): det. B. New r for Continental 
Africa, previously known only from Madagascar. 

181. Fissidens leucocinctus Hpe On irrigated hasaltic rocks. *KIL: Marangu Route 1900 m 
(6208/N); det. B. Previously known only from Cameroun and from thè East African 
Islands. 

182. Fissidens leueocaulis C. Miill. ex Biz. — Rupicolous in relatively dry lowland and sub¬ 
montane forests. *Pugu Hills near Kisarawe, 200 in (6039/A); *ULU: Lupanga N 1000 in 
(6018/G); det. B. Previously known only from West Africa. 

183. Fissidens longeliinhatus Brulli. — Montane forests, ru, et, te. *KEN: Castle F. St. 2000 m 
(6603/A); KIL: Mweka Route 1800 2100 m (6211/A, 6343/L p.p., 6342/AK, AL); det. B. 
Known only from thè East African volcanoes. 
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184. Fissidens longidens Bizot ! Corticolous in submontane rain forests. *KIL: Mua falls 
near Maua village, 1600 m (6368/AA); EUS: Amani, Hunga valley, 880 in (6514/C, D); 
*NGU: above Mhonda Mission, 800 —1000 in (6400/A); near Kombola village, 900 — 
1200 m (6436/E); above Kwamanga village, 1400 m (6398/B); *ULU: Manga E 1100 m 
(6223/A); Midhani NNE of Kinole village, 880 in (6881/M, L), near Kinole sawmill, 1100 m 
(6874/F); det. B. East African montane species. 

185. Fissidens mac-owanianus C. Muli. Montane forests and roadsides, ru, te. *ULU: Chen- 
zema Mission 1700 m (6812/DD); *UKA: Mt. Ikwamba NW 1700-1775 m (6865/D, E, T); 
det. B. Previously known only from Cape. It is not conspecific with Fissidens rufescens 
Hornscb. (B). 

186. Fissidens malaeo-bryoides C. Muli. Corticolous in montane forest. *NGU: Mafulumula 
W 1700- 1800 m (6441/C); det. B. S -f E African, from Nairobi to Cape. 

187. Fissidens marthae Card. Submontane forests, et, ru, te. *EUS: Ngurue v. E of Chemka 
village, 500 — 600 m (6516/K); Amani 900 m (6107/C); *ULU: Morningside 1050 m 
(6267/A); Bondwa E 1600 m (6181/CF); det. B. New for East Africa, previously known 
only from Senegambia to Zaire. 

188. Fissidens metzgeria (C. Muli.) Broth. Terricolous in montane forest. *UKA: Mandege 
F. St. SW 1520 m (6869/FA); det. B. Previously known only in West Africa: Monbouttou. 

189. Fissidens niicro-androgynus Dix. — Terricolous in dry forests. *KIB: Rivenne forest 
near Kikombo N of Mpwapwa, 1200 m (6564/A): *Z: 13 km E of Lusaka, 1300 m (6609/J); 
det. B. Previously known only from Rhodesia: Bulawayo. 

190. Fissidens nitens Rehm. ex Salm. s.l. Montane forests, elfin woodland, et, ru, te. *KIL: 

Mweka Route 1800 — 2000 m (6342/AJ, 6343/J); Kimefu v. above Nkweseko, 1850 m 
(6360/w); *NGU: W of Mhonda Mission, 800 1000 m (6400/D): *ULU: Lupanga NW 

1400 m (6065/M); SW 1700 —1900 m (6285/P); Lupanga crest 2050 m (6551/B); Bondwa 
N 1450—1700 m (6119/D, 6307/R, 6430/D): Fissidens nitens, as treated bere, is a species 
complex including F. letestui , F. schneìlii, F. mariei and F. porrectus, and needs further 
study. In thè above sense its distribution is tropical and S African. Det. and annotated 
by B. 

191. Fissidens opacifolius Mitt. — Terricolous on roadside banks at relatively dry, open places. 
*Dar es Salaain University Campus, 40 m (c. Wingfield 2770): *ULU: Morningside — 
Schlesien Mission 1240 m (6311/S, T, U, 6575/A, B, C); det. B. Tropical African, known 
from Nigeria and from Usambara Mts. and from Natal (?). 

192. Fissidens ovatus Brid. Submontane and montane forests and subalpine ericaceous 

woodlands, on shady rocks, often on sprayed rocks of waterfalls, sometimes on bark or 
on soil. *KIL: Marangu Route 1900 m (6208/M); Mawingo Estate near Mweka village, 
1350 m (6349/AC p.p.); Umbwe Route, near Ilnd Bivouac, 3360 m (6932/A); *EUS: 
Amani 850 m (6090/D): *ULU: Morningside 1250 m (6004/E): behind Morogoro TTC 
650 700 m (6016/C, 6063/A, 6046/L, N, 6723/K): Mzinga v. 1500 m (6290/AB); Manga E 

1100 m (6223/B, C); Msanga falls above Mzinga village 1150 m (6110/F, G, L); Kisimbi 
falls 700 m (6276/H); Lupanga crest WNW 1900 2050 m (6550/G; Mzuazi v. NNE of 

Kinole, 845 m (6882/HA); *NGU: Mnembule — Maskat, Mafulumula W, 1700 1800 m 

(6441/D); *SHL: Mufindi Escarpment near thè artificial lake, 1720 m (6323/X, Y); Lupeme 
Estate 1750 m (6318/AG): *POR: Lake Ngozi crater rim 2200 2250 m (6329/BD, BH, 

BK, BN); *RUN: Mt. Rungwe N 2300 m, ENE 2400-2500 m, SW 2100-2300 m (6334/ 
AE, 6503/M, N, O, 6761/B, 6778/A, 6763/A, 6764/B); *Z: Victoria Falls, Knife Edge, 
870 m (6613/A, B, C, D); Kundulila Falls SE of Kanona, 1430 m (6623/B); det. B. 

f. cymatophyllus (C. Muli.) *ULU: Bondwa N 1450 m (6854/Y); Mwere v. 1500 m 
(6853/F); Lukwangule Plateau W 2200 m (6813/A): Hululu Falls SSE of Bunduki, 1460 — 
1560 m (6900/H); det. B. 
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var. ochroloma Ren. et Card. — *ULU: Midhani, INE of Kinole, 860 in (6879/K); 
Palata N, 1670 in (6850/H); *K1L: Kimefu v. above Nkweseko, 1850 in (6360/R); det. B. 
Distriliution of thè whole species: Acores, S Africa, E Africa, Comores, Madagascar and 
Mascarenes. 

193. Fissidens parkii Mitt., Trans. Limi. Soc. London 23: 56 (1860) 

Syn. nov.: Fissidens microcarpus Mitt., J. Limi. Soc. Bot. 7: 162 (1863) 

Fissidens konkourae Par. et Broth. Rev. Bryol. 31: 84 (1904) 

Fissidens guineensis Par. et Broth. Mém. Soc. Bot. France 14: 11 (1908) 
On shady streamside rocks in lowland rain forest. *EUS: Sigi v., 500 ni (6294/B, D); det. B. 
Previously kiiown only from West Africa, from Guinea to Canieroon. 

194. Fissidens parviliinliatus Sim — *IJKA: Mamiwa West S 1870 m, on shady rocks (6862/A); 
det. B. Previously known only from Natal, new for East Africa. 

195. Fissidens pechuelii (C. Milli.) Jaeg. On half shady roadside rocks. *ULU: Morningside, 
1250 ni (6604/F): det. B. Previously known only froni thè R( public of Central Africa and 
from Zaire, new for East Africa. 

196. Fissidens pictus Bizot ! - On shady, wet rocks or on soil of submontane forests. ULU: 
Mgeta v. S of Bunduki F. St. 1275 m (6907/D); near Kinole sawmill, 1100 ni (6874/M); 
det. B. Known only from thè East Usambara and from thè LJluguru Mts. 

197. Fissidens pierrotii Bizot. Corticolous in dry evergreen Coastal forest. Pugu Ilills WSW 
of Dar cs Salaam, 250 m (6038/C); det. B. Previously known only from thè Republic of 
Central Africa: Oubangui. 

198. Fissidens planifrons Besch. Syn.: F. vulcanicus Ren. et Card. Rupicolous in lowland rain 

forest. *EUS: Sigi, 500 m (6294/C); Ngurue v. E of Chemka village, 500 600 ni (6516/J); 

det. B. East African — Lemurian species, previously known only from Madagascar and 
Mayotte I. 

— Fissidens pseudoeenii Biz. et Dury!, in Bizot, Rev. Bryol. Lichénol. 40: 
134 (1974); validated by Pócs, Fol. Hist. nat. Mus. Matrensis 4: 30 (1977). 
The type locality is erroneously given in thè originai publication, as 
Uhiguru Mts. Tlie type specimen was collected in thè UKAguru Mts. by 
Pócs, Mabberley and Salehe, No. 6743/D. Annotation by P. 


199. Fissidens purpureoeaulis C. Muli. Lowland, submontane and montane forests, elfin 
woodland, et, ru, te, li and on Cyathea stem. *KIL: Mweka Route, 1800 2150 ni (621 l/C, 

6344/BD, 6343/K, 6360/P); Mawingo Estate near Mweka, 1350 m (6349/AC); Umbwe 
Route 2850 m (6788/AG, AJ, AK); Marangu Route 1900-2200 m (6364/N); *WUS: 
Mazumbai U.F.R. 1750 1880 m (6372/CB, 6373/0); Kambo near Mazumbai, 1620 m 

(6374/BC); *EUS: Ainani 920 m (6377/M); *NGU: Mt. Mafulumula E above Mnembule 
village, 1850 m (6439/H); *ULU: Kimboza F.R. 300 m (6216/A, B); near Kinole sawmill 
(6189/11); Manga E 1250 m (6225/C); Mt. Kinazi 1400-1650 m (6289/w, S, U); Mzinga 
v. 1400 1600 in (6290/AA p.p.); Mwere v. 1600 m (6180/E); Gambaula F.R. 400 m 

(6420/H); Tegetero Mission, 975 ni (6424/M); Simbini E 1400 1500 in (6418/AB); Moro- 

goro. Ballati Camp, 600 m (6561/B); Palata W 1520 ni (6849/D); Bondwa 1700 2100 in 

(6307/L, 6404/AF); Lupanga SW 1700 1900 in (6285/w p.p.); Magari peak 2000 2100 ni 

(6297/H); *UKA: Mnyera ridge SSW 1950 ni (6742/F); *K1B: inaili summit above 
Mpwapwa, 1900 2000 m (6569/F); *POR: Lake Ngozi Crater rim 2250 ni (6329/BE, BF, 

BG, BM, Bw); det. B. Tropical African species, previously known only from Sao-Toiné 
and Caineroon, new for East Africa. 
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200. Fissidens reflexus Hpe On rocky roadcut surface. *ULU: Morningside, 1300 m (6203/L 
p.p.); det. B. Previously known only from Madagascar, new for Continental Africa. 

201. Fissidens rivieola Broth. et P. Yarde — On travertino and other streamside rocks or on 
thè earth of lowland and submontane forests. *WUS: Mazumbai U.F.B. 1500 in (6370/BD): 
*ULU: Milavvalila F.R. near Tawa village ahove thè Mwuha streain, 400 m (6416/H); 
Kimboza F.R. 300 m (6188/AH); det. B. Previously known only from thè Republic of 
Central Africa and froin Gabon, new for East Africa. 

202. Fissidens rufescens Hornsch. On thè earth of coffee plantations, gardens, on bricks of 
old buildings. KIL: Lyamungu Coffee Research Station, 1260 m (6195/A, B, D, E); 
Marangu, kibo Hotel garden, 1450 (6207/A); WUS: Lushoto, Lawns Hotel garden, 1400 m 
(6204/D); *ULU: Morningside, 1300-1420 m (6203/J, K, 6420/G p.p.); det. B. EA and 
SA, uncommon. 

203. Fissidens sciophyllus Mitt. Trans. Linn. Soc. London 23: 55 (1860) 

Syn. nov.: Fissidens gurnangensis (C. Miill.) Par. Index Bryol. II: 471 (1875) 
Basionyin.: Conomitrium gumangense C. Miill. Linnaea 39: 366 (1875) 

Rupicolous and terricolous in dry woodland, Vellozia bush, on limestone or other rocks, 
roadsides, soinetiines on hark in dry evergreen forests. *EUS: near Chemka village, 500 
600 in (6382/D, 6516/H); *NGU: near Mhonda Mission, 600 — 700 in (6433/C, D, 6399/E); 
*SPA: Mt. Kwizu E, near Kisiwani, 875 in (6716/C, D, E); *Dar es Salaam, University 
Campus, 40 in (c. Wingfield 2727); ULU: Kitulanghalo F.R. 35 km NE of Morogoro, 
750 m (6856/J, AB); Kimboza F.R. 300 450 m (6729/B, C, 6800/J, K, 6801/K); Mangaia 

F. R. 500 m (6415/A); near Matombo village 350 m (6062/A); Morogoro River v. 550 m 

(6014, 6003); Valley behind Morogoro TTC, 650 1000 m (6016/J, 6046/T); Teak planta¬ 

tions between Morogoro and Mgolole, 550 m (6115/A, B); near Mkuyuni village, 300 m 
(6021/A); Kinole sawmill 900 m (6189/G); Lupanga N 1000 m (6018/F, 6046/P p.p., T): 
Ballati Camp near Morogoro, 600 m (6561/R, S); Mt. Mindu E 600 m (6542/H, J); Tegetero 
Mission 975 m (6424/Y); Hululu Falls above Bunduki, 1480 in (6902/C); *KIB: Mpwapwa 

Kikombo 1200 m (6564/B); *Z: 13 km E of Lusaka, Euphorbia candelabrum woodland, 
1300 in (6611/A); 125 km E of Lusaka, between Unda-Unda and Rufunza, 1200 in (6621/ 

G, II); det. B. Tropical African species, previously known from Nigeria, Chad and from 
thè Republic of Central Africa, new for East Africa. 

204. Fissidens smilioides P. Varde — On rocky roadcut surface and on soil of coffee plantation. 
*KIL: Lyamungu, 1260 in (6195/D p.p.); *ULU: Morningside, 1250 m (6004/F p.p.); 
det. B. Previously known only from tlie type locality in thè Republic of Central Africa, 
Oubangui. 

205. Fissidens spinosolimhatus Biz. et Dury! — In Arundinaria alpina bamboo stand, terri¬ 
colous. *KEN: Kamweti track, 2400 — 2700 m (6601/ZC); det. B. Afroalpine species, pre¬ 
viously known only from thè type locality on Mt. Kilimanjaro at 2900 m altitude. 

206. Fissidens suhambiguus Biz. et Dury! — On termite mound in Brachystegia woodland. 
ULU: Mt. Mindu S 950 m (6491/D); det. B. Known only from thè type locality: Kibungo 
Mission area in thè Uluguru Mts. 

207. Fissidens subcongolensis Bizot et Dury! On shady rocks in montane forest. *KIL: 
Mnangue v. above Mweka, 1900 m (6343/J p.p.); det. B. Previously known only from thè 
type locality in thè Ulguru Mts. 

208. Fissidens subexasperatus Bizot! Corticolous in montane forest. *SHL: Mufindi Escarp- 
ment, Lupeme Tea Estate, 1750 in (6318/T); det. B. Previously known only from tlie type 
locality: Uluguru Mts. 

209. Fissidens subobtusatus C. Muli. Corticolous or on Vellozia stem in forests and in dry 
woodlands. *SPA: Mt. Kwizu E above Kisiwani, 900 m (6716/G); *ULU: Mt. Mindu SE 
570 m (6488/D, 6840/B, C); Nguru ya Ndege E 750 m (6480/B); *USA: Gologolo Mts., F, 
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near Sanje Falla, 300 m (6044/P); *Z: Muchinga Escarpment, Mt. Mukowonshi, 45 km 
NNE of Mpika, 1800 1840 m (6629/H, J); Victoria Falla, Palm Grove, 800 m (6614/A); 

det. B. SE African, previously known from Transvaal. 

210. Fissidens sylvatieus Griff. Cai. J. Nat. Hist. 2: 507 (1842) 

Syn. nov.: Fissidens amblyophyllus C. Miill., Hedwigia 38: 57 (1899) 

Rupicoloua, somctimes on earth or on concret pillars, in lowland and in submontane 
forests. *SPA: Mt. Kwizu E, 1000 m (6716/K); *EUS: Amani 870 m (6090/A); near 
Kwamkoro, 960 m (6379/D); Ngurue v. E of Chemka, 500 600 m (6516/L, 11 p.p.); 

♦KAN: 650 in (6136/N, O): *NGL T : near Mhonda Mission, 800 1000 m (6400/B); above 

Kwamanga village, 1100 1400 in (6397/A, B); *ULU: Mkungwe F.R., E of Kikundi, 

800 1100 m (6218/A); Valley behind Morogoro TTC, 1000 m (6046/P, w, R): Bondwa N 

1450 in (6184/B); *USA: Gologolo Mts. near Sonjo, 300 in (6144/w, S): *Z: 13 km E of 
Luaaka, 1300 in (6609/G p.p.); det. B. Widespread in tropical and in S Africa, in tropical 
Asia and in Oceania. 

211. Fissidens ugandac Dix. et P. Varde Terricolous in a small, mist effected montane forest 

patch. *KIB: mean peak above Mwapwa, 1900 2000 in (6569/G); det. B. Previously 

known only from Uganda: Musanda. 

212. Fissidens ulna (C. Muli.) Par. Terricolous in Brachystegia woodland. *ULU: Mt. Mindu 

E 720 870 in (6841/A, C, D); det. B. Widespread from Guinea to thè Kepublic of Central 

Africa, new for East Africa. 

213. Fissidens usambaricus Broth. Terricolous in submontane forests. WUS: Mazumbai 

U.F.R. 1500 in (6370/BG); *NGU: W of Mhonda Mission, 550 800 in (6399/A); det. B. 

Tropical African, uncominon. 

214. Fissidens ventroalaris Card. Terricolous in Brachystegia and other woodland. *ULU: 
above Morogoro town, 750 in (6401/AG); Morningside, 1240 m (6311/R, 6414/J, L); 
♦Muchinga Escarpinent, Mt. Mulilidwa NE of Shiwa Ngandu, 1500 in (6627/A, B); det. B. 
SEA-Lemurian element, previously known only from Madagascar. 

215. Fissidens vesiculosus Demaret et Leroy On roadsides, old hricks in garden and on soil 
of coffee plantation. KIL: Marangu, Riho Hotel, 1450 in (6207/C); Lyamungu Coffee 
Research St., 1260 m (6195/C); *ULU: Morningside, 1240 m (6414/11 ); det. B. EA mon¬ 
tane species known from Kivu Nat. Park, Ruwenzori, Mt. Meni and Kilimanjaro. 

216. Fissidens vogelianus Mitt. Lowland, and montane forests, te, et, and on Cyathea stem. 

*KIL: Mweka Route, 1800 1900 m (6211/B); *WUS: Rombo near Mazumbai, 1620 m 

(6374/BD); *EUS: near Chemka, 600 in (6382/D, E, 6516/H p.p.); *NGU: Duale v. near 
Mhonda Mission, 550 700 m (6434/A, 6433/C, D p.p.); det. B. Known from West Africa 

and from Madagascar and thè Mascarenes, new for East Africa. 

217. Fissidens welwitsehii Dub. Lowland and submontane forests, te, ru. *NGU: Mhonda 

Mission Kwamanga, 700 1100 m (6396/F; *ULU: Milawalila F.R. in Mwuha v., 

400 m (6416/J); det. B. Known only from Angola, new for East Africa. 

Archidiaceae 

218. Arehidium afriennum Mitt. On wet earth. *Dar es Salaam, 30 m (c. Wingfield 2766/A); 
det. B. Previously known only from thè Usagara Mts. 

Ditrichaeeae 

219. Ditrichum difficile (Dub.) Fleisch. Terricolous or rupicolous in montane forests. *KIL: 

Marangu Route 2650 m (6239/11); Umbwe Route 2850 — 2900 in (6788/R, BE, CA); Upper 
Kikafu, 1600 —1800 in (6346/H); *ULU: Magari peak, 2000 2100 m (6297/L); Lukwan- 

gule Plateau E, near Mgeta falls, 2350 m (6822/W, AV, AY, AZ); ♦WUS: Mazumbai 
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U.F.R. 1500 m (6370/AU); det. B. Palaeotropic species, widespread in SE Asia, in thè 
Mascarenes and in South Africa. There is an important character to distinguish it from 
thè Dicranella species similar in appearence: thè very thick midrib formed by 5-6 celi 
rows in transversai leaf section. Annotation by B. See also EAB I. 

220. Ceratodon purpureus (Hedvv.) Brid. KIL: Mweka Base Hut, 3000 m (6720/S); Uinbwe 
Route, near thè Ist and near thè Ilnd Bivouacs, 2900, 3600 m (6788/BH, 6792/G); RUN: 
Mt. Rungwe W 2660 m (6506/F); det. B. Cosmopolite, altimontane in tropical Africa, on 
rocky or on earthy ground, sometimes on rotting wood. 

Dicranaccae 

221. Trematodon mayottensis Besch. Earth gullies eroded in landslide surface. *ULU: E of 
Mgeta, 960 m (6389/A); det. B. SE African Lemurian species, knovvn in Rhodesia, 
Natal and from Mayotte I. 

222. Treniatodon schroederi Broth. Syn.: T. victoriae Dus. — In erosion gullies and on rocks 
along thè Mgeta — Chenzema road, 1340 —1500 m (6390/B, 6392/E): det. B. Tropical 
African species, known from Cameroon and from thè Usambara Mts. 

223. Anisothecium ugaudae P. Varde — Montane forest rich in Arundinaria alpina and stream- 
bed in giant groundsel ( Senecio johnstonii) stands, on irrigated rocks. *KIL: near Bar¬ 
ranco Hut, 3850 m (6794/J); *ULU: Mgeta v., 2215 m (6829/0): det. B. Afroalpine 
eleinent, previously known only from thè Muhawura at 3350 m altitude. 

224. Aongstroemia vulcanica (Brid.) C. Muli. On wet, shady rock in montane forest or at 
edge of elfin woodland. *ULU: Lupanga crest, NW 2050 m (6551/F); E edge of Lukwangule 
Plateau, Mgeta waterfalls, 2350 m (6822/AV); det. B. Known from South Africa, Mada¬ 
gascar, Réunion and from tropical America. 

225. Dicranella usambarica P. Varde — Terricolous, often on roadcut surface, in montane 

forests or in tea plantations. *KIL: Kinukamari Falls near Marangu, 1500 m (6237/M); 
Marangu Route 2200 m (6365/AA); *ULU: Bondwa peak 1950 m (6011/P); *KEN: 
Kamweti track 2400 2700 m (6601/AU); *WUS: Magamba Mabweni, 1850 m (6205/E); 

*EUS: Kwamkoro Tea Estate, 900 m (6945/A); det. B. The species is very dose to, or 
maybe a reduced forni of Dicranella subsubulata (Hampe) Jaeg. EAB I No. 181 should 
be referred under D. usambarica , if thè two species are treated separately. D. usambarica 
is known only from thè type locality near Amani, in thè East Usambara Mts. Annota¬ 
tion by B. 

226. Campylopodium euphorocladum (C. Miill.) Besch. On thè soil of bamboo ( Arundinaria 

alpina) stands. *KEN: Kamweti track 2400 2700 m (6601/ZB); det. B. Palaeotropic 

species, in Africa known from E Zaire, Uganda, Aberdare and Kilimanjaro Mts. 

227. Mierocampylopus cf. perpusillus (Mitt.) Broth. ex Par. — Terricolous, on white sandy soil 
of dry woodland. *Z: Mt. Mulilidwa NE of Shiva-Ngandu, 1500 m (6627/R); det. B. 
Tropical African, from Nigeria to Transvaal. 

228. Campylopus flageyi Ren. et Card. On wet, shady rocks in montane forest. *ULU: 
Lupanga crest 2050 m, SW (6551/G): det. B. New for East Africa, previously known only 
from Madagascar. 

229. Campylopus fragilis (Dicks.) B. S. G. On bark of a sole Agauria salicifolia tree. *RUN: 
Collapsed crater rim along thè Mbeya Tukuvu road, near Isongole village, 1960 m 
(6757/B); det. B. Oceanie subcosmopolite. 

230. Campylopus metzlerelloides (P. Varde et Thér.) Bizot nov. comb. 

Basionym: Bryohumbertia metzlerelloides P. Varde et Thér., Bull. Soc. 
Bot. Fr. 86: 422, fig. 1 (1939). 
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Corticolous, lignicolous or terricolous in montane forests. KIL: Umbwc Route 1600 
2600 in (6190/K, 6352/AF, 6786/D); Nkwescko 1700 1800 m (6359/V); *WUS: Mazumbai 

U.F.R. 1750-1880 m (6372/AP, AU); *ULU: Mgeta v. 1600 1640 m (6912/U); Bondwa 

top 1850 2120 m (6714/C, 6889/T, AG); *UKA: Mnyera ridge 2050 m (6871/AC); Already 

De Sloover (1976: 431) pointed to its affinity to Campylopus. There is no reason, vvhy 
could it not he classified into Subgen. Palinocraspis of Campylopus. Det. and annotated 
by B. EA montane specie», detailed distribution given by De Sloover l.c. 

231. Campylopus pilifer Brid. Syn.: Campylopus polytrichoides De Not., Campylopus intro - 

flexus auct. afr. non (Hedvv.) Brid., fide Gradstein and Sipman 1978: 114 121. 

Montane forest, terricolous. ULU: Bondwa (c. Harris and students, DSM 2252). The 
East African specimens kept in EGR were re-examined in thè light of thè concept of 
Gradstein and Sipman (l.c.) and all were proved to he C. pilifer , not C. introflexus s. str., 
C. pilifer is a tropical warm temperate species according to thè above authors, wide- 
spread in great part of thè Americas, SW Europe, Africa and in SW Asia. On thè other 
hand, C. introflexus s. str. is an antipodal temperate species, recently introduced to 
Europe. Det. and annotation by P. 

232. Campylopus procerus (C. Muli.) Par. On thè ground of elfin woodland. *UKA: Mamiwa 
F.R., eastern peak, 2200 m (c. Mabberley 1385/B); det. B. Widespread afroinontane 
species from Cameroon to Tanzania and to Rhodesia, but only at higher altitudes, from 
1800 to 4000 m. 

233. Campylopus stramineus (Mitt.) Jaeg. — On thè peaty soil of Senecio moorland. KIL: 
Umbwe Route, 3950 m (6796/D); det. B. Afroinontane and subalpine, EAB I, IV. 

234. Atractylocarpus alticaulis (Broth.) Williams Syn.: Atractylocarpus naveauanus (Thér.) P. 

Varde — In subalpine giant ( Erica arborea) heath, ru, li. *KIL: Umbwe Route, near thè 
Ist Bivouac, 2850 2900 in (6788/BN, BT, BY); Mweka Route 2580 2800 m (6718/R, 

AM); det. B. Afroalpine species known only from thè Ruwenzori and from thè volcanoes 
of Kivu region. 

235. Rhabdow^isia africana Dix. et Nav. On shady, relatively dry, overhanging volcanic 
rocks. *KTL: Umbwe Route, Ist Bivouac, 2900 m (6788/AA p.p., AV p.p., CA p.p.); det. B. 
Previously known only from Ruwenzori and Elgon, afroalpine. 

236. Khahdoweisia lineata Rich. et Arg. On more open or on shady, overhanging volcanic 
rocks in subalpine ( Erica arborea) giant heath, also together, with thè precedent, but 
more common and widespread. *KIL: Umbwe Route, on thè rocks of thè Ist and that of 
thè Ilnd Bivouac, 2850 -3330 m (6791/F, GB, NB, 6788/M, 6929/E); det. B and P. Afro¬ 
alpine (subalpine) species known from Ruwenzori, from thè volcanoes of Kivu region and 
from Mt. Cameroon, between 2400 and 3300 m altitudes. 

237. Holomitrium borhonicum Hainpe ex Besch. var. hamatum (C. Muli.) Thér. Corticolous 
in elfin woodland. *ULU: Lukwangule Plateau, 2500 m (6080/AL); det. B. Lemurian 
eleinent, previously known from Madagascar, Réunion and Mauritius, new for East Africa. 

238. Holomitrium cylindraceum (P. Beauv.) Wijk et Marg. var. cuculiatimi (Besch.) Wijk et 

Marg. Syn.: Holomitrium affine Card, et Thér. var. cuculla,um Thér. — Rainicolous in 
submontane rain forests. EUS: Ilunga v. 860 m (6378/L); *NGU: Mhonda Mission, W 
800 1000 m (6400/PA); det. B. The var. is EA Lemurian, thè species is Palaeotropic 

element. 

239. Dicranum johnstonii Mitt. On bark and rotting wood in montane forests, giant Erica 
arborea heath and in elfin woodland. KEN: Castle F. St. 2000 m (6603/Y); KIL: Mweka 
Route 2800 m (6718/AR); *UKA: Mnyera ridge 2100 m (6871/AII, AN): det. B. Widespread 
afromontane species, EAB I, IV. 

240. Leucoloma aspericuspis P. Varde — On bark or on shady rocks in montane forests. *NGU: 

near Mnembule village, 1400 m (6437/AP); ULU: Kinazi NW 1400 1650 m (6289/BE); 
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Mwere v. 1500 1600 m (6220/N, 6531/G, 6534/0, 6579/E); Lupanga WNW 1500 in 

(6546/F): Bondwa NE 1650 m (6844/E); Mzinga v. above thè falls, 1400 1600 ni (6290/ 

AJ); Mgeta v. above Hululn Falls 1600 m (6911/C); det. B. EA montane, EAB I, map in 
EAB II. 

241. Leucoloma bifidum (Brid.) Brid. Corticolous, ramicolous or on bamboo stem in mon¬ 

tane forests. *KEN: Castle F. St. 2000 m (6603/X); *WUS: Mazumbai U.F.R. 1500 m 
(6370/AH); *KIL: Umbwe Route 1700 — 1900 in (6351/U); Nkweseko 1800 1850 m 

(6359/W); ULU: Simbini E 1500 in (6418/AR); Midhani 880 m (6881/V); Bondwa NE 
1740 m (6578/J); Lupanga top 2140 m (6072/BA); SW 1700- 1900 in (6285/CM); det.B 
EA — Lemurian, EAB I. 

242. Leucoloma chlorophyllum Broth. In submontane and in montane forests, et, ru. *ULU. 

Manga E 1150-12 50 m (6225/G); Lupanga — Kinazi 1800 1900 m (6836/AK); det. B. 

Previously known only from NW Tanzania: Bukoba. 

243. Leucoloma chrysobasilare (C. Miill.) Jaeg. var. gracilicaulon (C. Miill.) Jaeg. Syn.: L. 

scabricuspis Broth. — Corticolous in submontane and in montane forests. *WUS: Mazum¬ 
bai U.F.R. E 1500 m (6370/AG); ULU: Mwere v. 1470 1580 m (6158/AJ, 6531/F, 6534/P, 

6853/A); Tumbako SE 1500—1550 m (6876/A, U); Maunga v. 1400 -1600 m (6290/AK); 
Simbini E 1400 1500 m (6418/AS); Tegetero Mission 1300 m (6427/A); *POR: Lake 

Ngozi Crater rim 2200 2250 m (6329/VA); *RUN: Mt. Rungwe SW 1800 1900 in 

(6762/B); det. B. SE African — Lemurian species, from Tanzania to Transvaal and to 
Madagascar. 

244. Leucoloma cuneifoliuni (C. Miill. et Geli.) Wright Ramicolous in montane rain forest. 
ULU: Tumbako S 1500 m, SE 1400 m (6877/E, 6876/B); EA Lemurian species, EAB 1. 

245. Leucoloma grinimioides P. Varde — On shady rocks and on bark in montane forest. *ULU: 
Lupanga NW 1600- 1800 in, SW 1700 -1900 m (6548/L, 6285/CB); det. B. EA - Lemu¬ 
rian species, previously known only from Madagascar, new for Continental Africa. 

246. Leucoloma holstii Broth. Corticolous, often ramicolous in submontane and montane 

forests and in elfin woodland. KIL: Umbwe Route 1900 — 2100 m (6352/Aw); Nkweseko 
1700 1800 m (6359/Z); WUS: Mazumbai U.F.R. 1750 1880 in (6372/AS); EUS: Amani 

900 iti (6086/BL, 6380/B); Hunga v. 880 m (6514/H); *NGU: near Kombola village 900 
1200 m (6436/L); Dunema 1400 —1500 m (6398/X, Z); *ULU: Lupanga SW 1500 1700 m 

(6284/AL); Lupanga crest 2100 m (6552/G); Lupanga Kinazi ridge 1800 —1900 m 
(6836/S); Kinole sawmill 900- 1050 m (6264/L); Bondwa NNW 1550 m, and top 2120 in 
(6006/Z, 6889/D, 6052/AG); NE 1740 m, NW 1850 2050 m (6230/U, 6578/AM); Tegetero 

Mission 1100 1300 m (6426/C); W of Kibungo Mission, 1500 1700 m (6475/AE); Mgeta 

river v. 1600 1640 in (6912/M); Mt. Kifuru 1875— 1980 in (6914/K); Lukwangule Plateau 

and E escarpment 2350 — 2500 m (6824/J, 6827/S); *UKA: S of Mandege F. St. 1550 — 
1580 m (6588/E): Ikwemba N ridge, 1900 m (6866/T); Mnyera ridge SSW 1950 2050 m, 

top 2100 m (6742/K, L, 6740/AK); det. B. EA montane, EAB I, II, IV. 

247. Leucoloma sinuosulum C. Miill. ex Besch. — Epiphyllous and rupicolous in submontane 

forests. *NGU: W of Mhonda Mission, 800 1000 m (6400/T); ULU: Mwere v. 1500 — 

1550 m (6893/C); Bondwa E 1600 m (6181/AV); det. B and P. EA — Lemurian, EAB I. 

248. Leucoloma cf. terricola Broth. — Corticolous and terricolous in montane forest. *ULU: 
Bondwa NE 1750 in (6844/J); det. B. Previously known only from its type locality in thè 
Usambara Mts. 

249. Leucoloma volkensii Broth. On rocks and on bark in montane forests and in elfin 

woodland. NGU: Dunema 1400 — 1500 m (6398/V, Y); ULU: Lupanga crest E 1750 — 
1950 in (6468/C, F); Lupanga WNW 1900 2050 m ((6550/U); Lupanga-Kinazi ridge 

1900 m (6836/R); Mwere v. — Bondwa 1600 in (6180/w, 6534/w, R); Bondwa top 2100 m 
(6404/AK); NE 1600- 2050 m, SE 2000 2100 m (6573/0, 6574/B, 6599/N, 6261/E); 
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Mgeta v. above llululu Falla, 1600 m (6912/N); Tumbako SE 1390 1480 ni (6876/N); 

*UKA: Ikwamba top 2000 m (6867/A); det. 11. EA montane, EAB I. 

250. Dicranoloma biliardieri (Schwaegr.) Par. Terricolous and corticolous in altiniontane 
giant Erica heath, elfin woodland, montane mossy forest. 

var. patentifoliiini (Ren. et Par.) Thér. Ulu: Palata NW 1850 1890 m (6852/ 

E, L); Lupanga NW 1800 2000 m (6132/J); det. B. 

var. scopareolum (C. Miill.) Thér. *KIL: Umbwe Route 2850 2900 in (6788/A); 

Mweka Route 2640 2820 in (6718/J, BG); ULU: Lupanga NW 1700 1800 m (6126/E); 

Lupanga top 2140 m (6072/Z): Bondwa N 1900 2050 in (6051/BH); top 2120 m (6889/All); 

Mt. Kifuru 2000 m (6915/C, E); *UKA: Mnyera ridge 2100 in (6740/AL); det. B. Sub- 
antarctic species, EAB I, IV. 


Leucobryaceae 

251. Leucobryum acutifoliuni Broth. Corticolous, lignicolous and rupicolous in submontane 

rain foresta. *ULU: Nguru ya Ndege 1150 — 1300 in (6459/S); above Simbini village 
1400 1500 m (6418/AX); Tumbako SE 1390—1480 m (6876/G); Hululu Falla 1480 m 

(6900/C); Bondwa NE 1600 1700 m (6535/J); NNW 2020 m (6403/AL); NW of Kinole 

village 1000 1500 m (6470/C); Mwere v. 1500 m (6158/AC); det. B. SE African Lemu- 

rian, EAB II, IV. 

252. Leucobryum bistratosuni Broth. — Rupicolous in rivenne forest. ULU: Mzuazi v. near 
Midhani, 845 m (6882/F); det. B. Endemie in thè Uluguru Mts. 

253. Leucobryum cuculiatimi Broth. Rupicolous, corticolous or lignicolous in submontane 

rain foresta, or in deciduous woodlands. *ULU: Morningside, 1250 m (6896/A); W of 
Kibungo Mission, 1500 1700 m (6475/AG); *Z: Mt. Mulilidwa NE of Shiwa Ngandu, 

1500 m (6627/w); Kundulila Falls near Kanona, 1480 m (6626/J); det. B. SE African 
Lemurian species, EAB I. 

3 samples seem to be intermediates between thè preceding and following taxa: NGU: 
Duale v. between Mhonda and Komhola, 600 900 m (6435/L); near Kombola village, 

900 1200 m (6436/M); ULU: above Morningside, 1350 m (6529/E); det. B. 

254. Leucobryum islcanuin Besch. var. molle (C. Miill.) Card. Submontane and montane 

foresta, et, ra, ru, te, li. *KIL: Umbwe Route 1700 1900 in (6351/T); Mweka Route 

2530 in (6718/DA); *WUS: Mazumbai U.F.R. 1600 1750 m (6371/AF, AG); EUS: Amani 

900 m (6380/E); ULU: Bondwa NE 1740 m (6578/F, AO); Tumbako SE 1050-1530 m 
(6875/B, 6877/T); Tegetero Mission 975 ni (6424/G); above Simbini village 1400 1500 m 

(6418/AY); Lupanga W 1200 1300 m (6064/H); Kikododo above Bunduki, 1600 1750 m 

(6463/0); above Kibungo Mission, 1500 — 1700 m (6475/AF, AH); *UKA: Mnyera NNE 
1990 in (6870/J); 2 km N of Mandege F. St. 1600 m (c. Mabberley 1428); det. B. EA 
Lemurian species, EAB I, IV. 

255. Leucobryum perrotii Ren. et Card. Rupicolous in montane forests. *UKA: N of Mandege 

F. St., 1540 in (6737/R and Mabberley 1363); Mnyera ridge NNE 1900 2100 in (6739/R). 

Det. B. New to Continental Africa, previously known only from Madagascar and from 
Mauritius, EA Lemurian species. 

256. Leueoplianes eanieruniae C. Miill. On hark and on rotting wood in submontane rain 
forest. *EUS: Amani, 900 m (6091/K, 6086/BO); det. P. Tropical African species, known 
from Guinea to Zaire. New to East Africa. 

257. Leueoplianes liildebrandtii C. Miill. On Cyathea stem or corticolous in submontane and 

in montane forests. *EUS: Amani, llunga v., 880 in (6514/K); Botanical Garden (6094/A); 
ULU; Nguru ya Ndege, summit forest, 1150 1300 m (6459/T); Kinole sawmill 1100 m 

(6874/D); Mt. Kinazi 1400 1650 m (6289/BN); E of Simbini village 1400 1500 in 
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(6418/AZ); Kilangala top SE of Bunduki, 1950 in (6464/BO); det. P. EA Lemurian 
species, EAB I. 

258. Leucophanes inayottense Card. On shady rocks and on Cyathea steni in submontane 

rain forests. *EUS: Ngurue v. E of Chemka village, 500 600 m (6516/T); Amani, Hunga 

v. 850 m (6094/C): det. P. EA — Lemurian, previously known only from thè Comores 
and thè Mascarenes. 

259. Leucophanes renauldii Card. On bark in submontane rain forest. *ULU: Lumanga v. 
N 1150 m (6811/0); det. P. EA - Lemurian, previously known only in Madagascar. 

260. Leucophanes rodriguezii C. Miill. On bark, rocks and on Cyathea stem in montane rain 
forests. *UKA: Mt. Kifigo SE 1800 m (6592/M); ULU: Mt. Tumbako SE 1460-1550 m 
(6876/M, P); det. B. EA — Lemurian species, EAB I. 

261. Leucophanes seychellarum Besch. On shady rocks in submontane rain forest. *NGU: 
Duale v. between Mhonda and Kombola villages, 600 — 900 in (6435/K); det. B. EA— 
Lemurian species, previously known only from thè Seychelles, new for Continental 
Africa. 


Calymperaceae 

262. Calynipcropsis disciformis (C. Miill.) Tix. Syn.: Thyridium africanum Mitt. Epiphyllous 
in submontane rain forest. *ULU: Mt. Tumbako SE 1050 — 1390 m (6875/AA); det. 
Orbàn. Widespread in thè Caribbean regimi and in tropical Africa. 

Pottiaceae 

263. Anoectangimu eukilimandscharicum Dix. On half shady rocks, seldom on bark in thè 
submontane and montane forest belts. MER: Njeku, 2600 in (6520/J); KIL: Maua village, 
streamside rocks, 1600 m (6367/E, G); Kikafu gorge near Kyere, 1500 in (6347/F); *ULU: 
Kisimbi Falls NW of Kinole village, 650 m (6276/L, M, N); road to Bondwa peak 1700 in 
(6553/H); *RUN: Mt. Kyejo N 1870-1970 m (6772/B, C); det. B. EA montane species, 
EAB I. 

264. Anoectangium hanniiigtonii Mitt. On half shady rocks of thè submontane and montane 
forest and woodland belt. KIL: Weru-Weru v. near Kissereni, 1260 m (6345/F); ULU: 
Kigurunyembe, 700 m (6723/D); Mt. Mindu S 1070 (6491/B); Morningside 1150—1350 m 
(6203/C, 6735/E); S of Mgeta 1340 m (6392/G); *KIP: Kitulo Plateau, 2700 m (6752/M); 
*RUN: rocky roadcut near Rungwe village, 1450 m (6760/B); *Kundalila Falls near 
Kanona, 1480 m (6622/K); det. B. EA montane, EAB I. 

265. Weisia controversa Hedw. cf. var. gymnostoma (Dix.) Sainsb. Terricolous on roadside 
banks, in dry forests and woodlands, sometimes on bark. *Dar es Salaam, 40 m (c. WiNG- 
field); * NGU: Mhonda Mission, 700 m (6433/0); Maskat Mission, 1500 m (6444/S);. 
ULU: Kitulanghalo F.R. SE 750 m (6856/H); Morogoro, 750 in (6401/AJ); Morningside, 
1300 in (6203/H, 6572/A, 6806/A); Chenzema Mission, 1700 m (6812/B, J); *UKA: Mt 
Ikwamba NW 1700 in (6865/Q); det. B. Cosmopolite, EAB I, IV. 

266. Hynienostylium erassinerviuni Broth. et Dix. In Phoenix reclinata stand effected by 
spray. *Z: Victoria Falls, Knife edge, 870 m (6613/M); EA montane S African, from 
Mt. Kenya to Cape, known from thè Rhodesian part of thè Victoria Falls. Det. B. 

267. Hynienostylium recurvirostre (Hedw.) Dix. var. latifolium (Zett.) Wijk et Marg. Rupicolous; 

in subalpine ericaceous lieatli. *KIL: Mweka Base Hut, 2985 m (6719/J); Umbwe Route 
near Ilnd Bivouac, 3330 in (6791/D); det. B. Subcosmopolite, thè var.: northern tem¬ 
perate. Altimontane in tropical Africa: Ruwenzori and Mt. Meru, 3170 4200 m. 

268. Tortella humilis (Hedw.) Jenn. Syn.: T. caespitosa (Schwaegr.) Liinpr. On roadside 
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hanks. *RUN: near Lake Massoko SE of Tukuyu, 1100 in (6779/G); det. B. Cosmopolite, 
EAB IV. 

269. Leptodontium flexifoliiini (Dicks.) Ilpe Rupicolous in subalpine ericaceous heath. 

KIL: Umbwe Route, near thè Ilnd Bivouac, 3360 m (6932/D); det. B. Subcosmopolite, 
altimontane in tropical Africa: Mt. Cameroun, E-Zaire, Mt. Kenya and Mt. Kilimanjaro, 
2800 4000 rn. 

270. Leptodontium joaniiis-ineyeri C. Miill. Terricolous in subalpine heath. KIL: Umbwe 
Route, near Barrance Hut, 3950 m (6797/BA); det. B. Afroalpine. 

271. Leptodontium luteum (Tayl.) Mitt. On thè ground of giant ( Erica arborea) heath. 

*KIL: Marangu Route 2800 m (6943/A); det. B. Species known from thè paramos of thè 
South American Cordilleras in Colombia, Ecuador, Bolivia and Perù, at alt. 2700 4000 m, 

and also from Mt. Meru in East Africa at 3300 in according to Zander 1972: 265. The 
species published by Bizot 1973: 23 from Mt. Kenya: Naro Morii track, 2500 m and by 
Bizot and Pócs 1974: 423 in EAB I, No. 227 from Mt. Kilimanjaro under thè nume of 
Leptodontium volkensii Broth., using thè revision of Zander Le., proved to he also Lepto¬ 
dontium luteum (Tayl.) Mitt., which species has now a typical “afroalpine” distribution 
pattern in tropical Africa. Annotation by B. 

272. Leptodontium viticulosoides (P. Beauv.) Wijk. et Marg. var. viticulosoides On bark 

and on rocks, once even on corrugated iron roof, in thè montane forest belt; on giant 
groundsel ( Senecio johnstonii) stem in subalpine heath. *KEN: Castle F. St. 2000 m 
(6605/C); KIL: Marangu Route 2200 3440 m (6365/AC, 6247/R); Umbwe Route 1700 

1900 m (6351/R); *NGU: Mt. Mafulumula N 1920 m (6440/0, P); *UKA: Mandege F. St. 
1570 m (6859/F, 6860/E); Mt. Kifigo SE 1800 m (6592/N); Mnyera ridge 2020 2060 in 

(6871/AG); *KIB: Summit above Mwapwa SSE, NE 1800 2000 m (6566/M, 6568/K); 

♦RUN: Mt. Rungwe SW 1800 m (6777/A); *Z: Mukowonshi Mt. 45 km NNE of Mpika, 
1920 m (6630/w); det. B. Pantropical, EAB I, IV. 

273. Hyophila acuminata Broth. et P. Varile On wet, often on sprayed rocks in lowland and 

in submontane forests and woodlands. *EUS: Amani 870 m (6095/A); *ULU: Kimboza 
F.R. 300 m (6728/C); Morogoro, Kigurunyembe 700 m (6723/M); Mt. Mindu SE 570 m, 
S 950 m (6488/C, 6491/C); Morogoro river v. near Ballati Camp 600 in (6561/F); Kibwe 
Falls above Morogoro, 1030 m (6712/D); Msanga Falls ESE of Mzinga village, 1150 m 
(6110/Z); Kisimbi Falls NW of Kinole village, 650 m (6276/0); Nguru ya Ndege E 960 ni 
(6484/F); HJKA falls below Mandege F. St. 1200 m (6744/E); stone walls of Mandege 
F. St. 1570 in (6869/B); *KIB: above Kikombo, S. 1260 in (6563/M, R, S); *USG: Kilom- 
bero Scarp F.R., Kidatu, 600 700 in (6143/M); *Z: 13 km E of Lusaka, 1300 m, on 

dolomite rocks (6611/14); under Kundalila Falls SE of Kanona, 1430 m (6623/K, L); 
Victoria Falls, Knife Edge, 870 in (6613/K); det. B. EA montane Lemurian species. 

274. Weisiopsis plicata (Mitt.) Brotli. On dry rocks surrounded by secondary grassland. 
ULU: Mt. Mindu S 1200 1240 m (6843/AJ, AK); det. B. EA - Lemurian, EAB I. 

275. Didymodon rigidulus lledw. var. acutus Bizot On bark at thè forest line and on sub¬ 
alpine rocks. *MER: Njeku 2600 m (6520/H); Great Meru peak NE 3100 m (6523/B); 
det. B. The species is a temperate subcosmopolite eleinent, thè variety seeins to he afro¬ 
montane, previously known only from Mt. Mbeya at 2400 m alt. 

276. Barbuta pertorquata C. Miill. In Brachystegia woodland, ru, te. "‘ULU: Nguru ya 
Ndege, SW ridge, 815 m (6707/U); Mt. Mindu SE 570 m (6488/E); *Z: Along thè Great 
East Road 125 km E of Lusaka, 1300 m (6621/Z); det. B. EA-SA, EAB IV. 

277. Bryocrythrophyllum alpigeiiiini (Vent.) Chen. Ina sliady lava rock cavity. *KIL: near 
Shira Hut, 3700 m (6926/E); Northern temperate altimontane species: European Alps, 
Carpathians, Scandinavia, Kashmir, Tchukch Peninsula and Chitral in NE Asia, Arctic 
North America. In Africa only: Ruwenzori, Bujuku v. at 4000 m. 
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278. Bryoerythrophyllum recurvirostre (Hedw.) Chen. Syn.: Didymodon rubellus B. S. G. 

On Senecio cottomi stem in giant groundsel stands. KIL: Umbwe Route, near 
Barranco Hut, 3950 m (6795/F); det. B. Cosmopolite, in tropical Africa altimontane, 
EAB IY. 

279. Bryoerythrophyllum rubrum (Jur.) Chen Syn.: Didymodon ruber Jur. — On Senecio cot¬ 
tomi stem and on thè ground of giant groundsel stands. *KIL: Umbwe Route, N of 
Barranco Hut, 3900 — 4000 m (6933/N, O); det. B. Eurasian altimontane species: Alps, 
Norway, Caucasus, Tchukch Peninsula, Shensi. New for thè African continent. 

280. Streptopogon erythrodontus (Tayl.) Wils. var. rutenbergii (Geh.) Salinoli On bark in 
relatively dry montane forest, 2300 m (6196/C); det. B. Almost pantropical species, thè 
variety is East African, EAB IV. 

281. Semibarbula orientalis (Web.) Wijk et Marg. — Terricolous on roadsides. *Dar es Salaam; 
University Campus, 40 m (c. Wingfield 2746); *ULU: Kiroka Pass, 600 m (6020/B). 
*POR: Igali Pass, 1800 m (6749/F); det. B. Widespread palaeotropical species, EAB I- 

282. Tortula cavallii Negri The most common epiphyte of giant Senecio stems in thè afro¬ 
alpine paramo vegetation. KIL: Marangu Route near Horomho Hut, 3800 m (6248/T); 
Umbwe Route near thè Ilnd Bivouac and N of Barranco Hut, 3550 — 4050 m (6792/Z 
6795/F, 6933/P); det. B. Widespread afroalpine species, EAB IY. 

283. Tortula cochlearifolia P. Yarde In a small lava cavity within thè alpine desert zone. 
KIL: Shira Route near Arrow Glacier Hut. 4500 m (6928/H); det. B. Afroalpine, known 
only frcm Kilinianjaro, EAB IY. 

284. Tortula schniiilii (C. MiilL) Broth. Syn.: Tortula hildebrandtii (C. Muli.) Broth., T. eru- 
bescens (C. Miill.) Broth., Barbula meruensis C. Miill., etc. fide Townsend 1978: 131. 
Epiphyte on giant Senecio s and terricolous in thè subalpine zone. Yery widespread on 
different suhstrata in thè montane zones of East Africa, Arabia and in South India accord- 
ing to Townsend l.c., especially in drier habitats. KIL: Marangu Route 3440 — 3800 m 
(6247/S, 6248/G, w): near Shira hut, 3700 m (6925/J); Mawingo estate near Mweka, 1350 m 
(6350/F); *ULU: Mgeta — Chenzema road, 1340 m (6392/H); *KIP: Kitulo Plateau 2650 
m (6750/AO); det. B. An element distributed from South Africa through East Africa 
Somalia to Yemen and to thè Nilghiris. EAB I, IY, Map in Bizot, Pócs and Sharp 1979: 
155, does not include thè localities published by Townsend l.c. 

285. Tortula pierrotii Bizot On dry lava rocks. *RUN: Mt. Kyejo N 1870 — 1970 m (6772/D); 
det. B. Previously known only from Mt. Mbeya, not far from thè Rungwe Mountains. 
It will he classified later prohably among Didymodon, having 2 layers of stereid cells in 
thè leaf midrib and at thè tips of certain leaves irreguliar sliaped structures were ohserved, 
which might he either propagules or fungi. Sometimes thè upper, smaller leaves forni very 
striking rosettes. Annotation hy B. 


Griinniiaceae 

286. Grimmia afroincurva Broth. — On open lava rocks in alpine desert. *KIL: Kibo, E foot 
of thè cone above Kibo Hut, 4470 ni (6253/A): W slope, in thè Great West Breach, ahove 
Arrow Glacier Hut, 4820 m (6799/B): det. B. Afroalpine species, previously known from 
Ruwenzori, Karisimbi and Mt. Meni, betw. 3450 and 4650 m altitudes. 

287. Grimmia trichophylla Grev. ssp. lisae (De Not.) Boul. Rupicolous in thè ericaceous 
lieath belt. *KIL: Umbwe Route, S and W of Barranco Hut, 3900 m (6934/L, 6935/F); 
Shira Route, near Shira Hut, 3660 ni (6927/AD, AL); det. B. Warrner parts of Eurasia 
and America, Northern Africa. New for tropical Africa. 

288. Grimmia ovalis (Hedw.) Lindb. Syn.: G. ovata W. et M. On dry rocks above thè forest 
line. MER: N crater rim 3800 m (6525/H); KIL: Mweka Route 3260 m (6720/L); Umbwe 
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Routc near Barranco Hut, 3950 in (6793/N); det. B. Circumboreal species, altimontane in 
tropical Africa, EAB IV. 

289. Schistidium alpicola (Hcdvv.) Limpr. Syn.: Grimmia alpicola Sw. Rupicolous in thè 
subalpine ericaceous heath belt. KIL: Marangu Route, 3440 m (6247/P); Umbwe Route, 
Barranco Hut, 3850 ni (6794/C); *MER: NE 3300 m (6524/A): det. B. 

var. rivularis (Brid.) On subinerged streanibed rocks. *ULU: Mgeta Falls at 
thè E edge of Lukwangule Plateau, 2350 m (6822/AC, AH p.p.); det. B. Circumboreal 
temperate species, altimontane in tropical Africa, known from Ruwenzori and from Mt. 
Kilimanjaro. 

290. Schistidiuin apocarpum (Hedw.) B. S. G. ssp. confertiim (Funck) Loeske Syn.: Grimmia 

conforta Funck. — On bare hasaltic rocks in thè alpine desert zone. KIL: Great West 
Breach of thè Kiho cone, ahove thè Arrow Glacier Hut, 4860 5050 m (6799/C, D); det. B. 

Bipolar temperate species, altimontane in tropical Africa. It seems to he thè highest 
ascending moss on thè W side of Kiho peak. It is known from Mawenzi peak up to 4800 m 
and from Mt. Kenya hetween 4450 5000 in alt. 

291. Rliacomitriiiiii nigro-viride (C. M.) Par. Syn.: R. defoliatum Dix. On partly submerged 
streamhed rocks at thè forest line. *KIL: ahove Mandara Hut, 2800 in (6942/C): rheo- 
morphic, denudate forni, which was descrihed, as R. defoliatum Dix. hefore. Det. B. 
Afroalpine -f* Cape. 


Funariaceae 

292. Funaria hygrometrica Hedw. var. ealvescens (Schwaegr.) Mont. Syn.: F. culvescens 
Schwaegr. -- Terricolous at disturhed sites. MER: Njeku, 2600 m (6520/E: Z: Muchinga 
Escarpment, Mt. Mulilidwa E, 1500 m (6627/N); 

293. Funaria calcarea Wahlenh. var. convexa (Spruce) Husnot Syn.: F. convexa Spruce 
On irrigated, semishaded volcanic rocks surrounded hy subalpine ericaceous bush witli 
scattered giant Senecio s. *KIL: Cliarongo v. below Mweka Base Hut, 2985 m (6719/A); 
det. B. Mediterranean Europe and North Africa, Middle East — ncw for tropical Africa. 

294. Funaria volkensii Broth. On bare soil patches in rocky grassland above thè forest line. 
*KIP: Kitulo Plateau, 2700 m (6752/L); det. B. Afroalpine species previously known only 
from thè Ruwenzori, Elgon and Kilimanjaro mountains at much higher altitude. 

Splachnaceae 

295. Tayloria ortliodonta (P. Beauv.) Demaret On bark in montane forest. *NGU: Mt. 
Mafulumula N above Mnembule village, 1920 m (6440/N); det. P. Widespread afroinontane 
species new for Tanzania. 

Tayloria solitaria (Card.) Kop. — The species No. 239 in EAB I: 424 from 
thè Uluguru Mts. under name T. thoméana (Broth.) Broth. helongs here. 
Kectification hy B. 


Bryaccae 

296. Orlhodoiitiuni gracile Schpr. Corticolous in montane forests. *MER: near Yekukumia, 
2100 m (6519/E); det. B. No. 6245/R from Kilimanjaro Mts. published in EAB I: 424 
under name of 0. loreifolium Besch. helongs also here. Rectified by B. Oceanie sub¬ 
cosmopolite. 
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297. Orthodontium loreifolium Besch. On bark and on rotten wood in submontane and 
montane forests and in giant Erica heath. KIL: Umbwe Route 1900 — 2900 m (6352/AG, 
6787/BG, 6788/AH); Mweka Route 2750-2820 m (6718/CF); det. B. EA montane — 
Lemurian species. 

298. Mielichoferia cratericola Broth. — On rocks and soil of subalpine Philippia heath. *KIL: 
Umbwe Route 3330 — 3850 m (6791/G, 6792/B, 6793/J); Mweka Route above Base Hut, 
3250 m (6720/P); Marangu Route, E of Horombo Hut, 3600 m (6940/C); with short, 
M. mildbraedii like seta, but thè spores are slightly papillose. M. mildbraedii Broth. has 
verrucose spores. Det. and annotation by Bizot. Afroalpine species previously known 
only from Mt. Kenya and from Ninagongo volcano, at 3500 — 3950 in alt. 

299. Mielichoferia elgonensis P. Yarde — On lava rocks in thè giant Erica heath. *KIL: Umbwe 
Route 2850 — 2900 m (6788/L); det. B. Afroalpine, previously known only from Mt. Elgon 
at 3600 m alt. 

300. Mielichoferia mildbraedii Broth. — On dry rocks surrounded by Helichrysum cushion 
vegetation. KIL: Umbwe Route, near Barranco Hut, 3800 — 3950 m (6793/H); det. B. 
Widespread afroalpine species. 

301. Pohlia afrocruda (C. Miill.) Broth. — On thè floor of a small lava cave in thè Helichrysum 
beh. KIL: S of Shira Hut, 3600 m (6927/L, w); zet. B. Afroalpine species known from 
Ruwenzori, Elgon, Mt. Kenya and Kiliinanjaro at 3750 4250 alt. 

302. Pohlia chrysoblasta (Thér. et Nav.) Demaret On bark of a sole Agauria salicifolia 
(Ericaceae) tree. *RUN: At thè edge of a small collapsed parasite crater S of Isongole 
village, 1960 m (6757/C); det. B. Afroalpine species previously known only from Ruwenzori 
at 3500 m and from Muhawura at 4000 m altitude. 

303. Pohlia elongata Hedw. On rocks in thè ericaceous beh. KIL: Umbwe Route 2900 
3330 m (6788/K, AB, 6791/GC, 6932/T); det. B. Subcosmopolite. 

304. Pohlia longicollis (Sw.) Lindb. — On ground of montane forest. *KEN: Kamweti track, 
2400 — 2700 m (6601/Z); det. B. Circumboreal, not recorded yet from Africa. 

305. Pohlia philonotula (C. Miill.) Broth. On roadcut surface. ULU: Chenzema Mission 1700 
m (6812/K); det. B. EA montane SA, EAB I, IV. 

306. Brachymenium acuminatimi Harv. in Hook. Syn.: Brachymenium borgenianum Hampe — 
Terricolous in relatively dry forests, on roadsides and even on Velloziaceae stein. KIL: 
Old Moshi Kidia 1700 m (6210/E); Near Kigoma at Lake Tanganyika (c. Fuleky); 
ULU: Mt. Mindu E 600 m (6840/A); Z: Muchinga Escarpment, Mt. Mulilidwa NE of 
Shiwa Ngandu, E 1500 ni (6627/L); det. B and P. Pantropical, widespread in tropical 
Africa. 

307. Brachymenium angolense (Welw. et Dub.) Jaeg. Syn.: B. campylotrichum (C. Muli.) Broth., 
holstii Broth. It forms dense cushions on thè branches of Brachystegia trees in miombo 
woodland. ULU: Mt. Mindu E 850- 1150 m (6841/B); *Z: 30 km NE of Choma, 1000 m 
(6612/B); det. B. Widespread in thè woodland beh of S and E tropical Africa, EAB I, 

II, IV. 

308. Brachymenium capitulalum (Mitt.) Kindb. On bark, in montane woodland. KIL: 
Marangu, near waterfall, 1220 m (c. Archbold 1508); Lyamungu Coffee Research Station 
1260 m (6195/K); det. B and P, from tropical Africa to E Himalaya, EAB I, II, IV. 

309. Brachymenium leptophyllum (C. Miill.) Jaeg. - On Acacia bark. *KIB: highest summit 
above Mpwapwa, 1960 m (6568/H); det. P. Widespread in tropical Africa. 

310. Braehynienium procerrimum Broth. Probably conspecific with Brachymenium elgonense 
Dix. The comparison of their types is necessary to prove their identity. On bamboo 
stem in Arundinaria alpina thicket. *KEN: above Kamweti F. St. 2400 -2700 m (6601/w, 
BA); det. B and T. Afroalpine, known from Ruwenzori, Mt. Elgon and from Mt. 
Meru. 
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— Brachymeniimi flexifolium Bruch. et Schimp. Det. and published by Bizot 
(1973: 26) from Ethiopia, as B. abyssinicum. Revised by P. NE African 
montane species, from Ethiopia to Ruwenzori Mts. 

311. Brachymenium longicolle Thér. Ramicolous in montane forest. *ULU: Bondwa NE 
1985 m (6845/L); det. P. Previously known from Cameroun, Malawi, Mauritius and from 
Sikkiin Himalaya. 

312. Brachyiiieiiiuin piilchrum Hook. Syn.: B. argenteum Thér. lt forms cushions on branches 
of Brachystegia spp. in mist effected miombo woodland, similarly to B. angolense. *T: Mt. 
Ipiri S of Babati, 1800 m (6214/G); det. P. SE African Lemurian species. 

313. Brachymenium speiroelailuin C. Miill. On bark of planted Eucalyptus and Cupressus. 
*ULU: Chenzema Mission, 1700 m (6812/w): det. P. Tropical African, from Cameroon to 
Comores. 

314. Anomobryum filiforme (I)icks.) Solms. On rocks anione Helichrysum cushions. KIL: 
Sbira Plateau, 3660 m (6927/AK); det. P. Circumboreal element, widespread in thè high 
mountains of tropical Africa, EAB I, II, IV. 

315. Bryum alpiniim Huds. ex With. incl. var. perrevolutum P. Varde On wet rocks. CAM: 
Mt. Cameroon summit, 4000 m (c. Balàzs 81/r); ULU: Mgeta Falls at thè E edge of 
Lukwangule Plateau, 2350 m (6822/Z); Hululu Falls SSE of Bunduki, 1560 m (6910/C): 
det. B and P. Cosmopolite, montane in tropical Africa. 

316. Bryum afrocalophyllum P. Varde On bark in montane forest or on irrigated lava rocks 

in thè subalpine Philippia belt. KEN: Castle F. St., 2000 m (6605/A); KIL: Umbwe 
Route, from thè Ilnd Bivouac to Barranco Hut, 3360 3850 m (6932/BB, 6794/A); det. 

B and P. Afroalpine, known only from Kenya and Kilimanjaro Mts. 

317. Bryum argenteum Hedw. On very different substrates, as flowerpot, alpine seini- 

desert rocks and old leopard dung. T: Mwanza town (6199/A): KIL: around Barranco Hut, 
3950 4000 in (6797/C, 6798/B, 6933/G, 6934/G): MER: Njeku 1600 m (6520/F); Z: Kafue 

Gorge below thè dam, 1050 in (c. KoRNAé B 12); det. B and P. Widespread cosmopolite. 

318. Bryum biliardieri Schwaegr. Ct, ru, te in submontane and in montane woodland, 
forests. *Mt. Ipiri S of Babati, 1800 m (6215/D): "‘ULU: Bondwa NW 1650 m (6006/AE); 
"‘SUL: Mufindi Fishing Camp 1720 m (6323/P); thè specimens published in EAB I under 
name Bryum cf. homalobolax C. Miill. ex Ren. from thè Uluguru Mts. (6152/X); under 
Dame Bryum cf. keniae (C. Muli.) Broth. from thè East Usambara Mts. (coll. No. 6086/AJ), 
also belong here. Widespread pantropical species. Det. and rectifications by P. 

319. Bryiim coronatimi Schwaegr. Ru, te at roadsides. *NGU: Mhonda Mission, 600 700 m 

(6433/E); ULU: Morogoro v. at Ballati Camp, 600 m (6561/E); *Z: Muchinga Escarpment, 
Mt. Mulilidwa, E 1500 m (6627/0); det. B. Pantropical. 

320. Bryum ellipsifolium C. Miill. Terricolous among Helichrysum cushions; along water- 

course in thè alpine desert zone. KIL: Near Shira Hut 3700 m (6925/A): Shira Route 
towards Arrow Glacier Hut, 4500 m (6928/G): Known only from thè alpine belt of Mt. 
Kilimanjaro and Mt. Kenya at 3000 4600 m, and from Chile, Fuegia. Det. P. 

321. Bryum huillense Welw. et Dub. On ground or on rocks, seldom on bark in submontane 

and in montane forests, usually below 1500 m altitude. KIL: Marangu, near Kinukamari 
Falls, 1220 1500 m (6237/0, Archbold 1504): WUS: Mazumbai U.F.R. 1750 1880 m 

(6372/BM); EUS: Arnani, on concrete pillar» of a dam, 950 m (6095/E); KAN: S 1000 
1100 m (6137/AJ); *ULU: Mkungwe F.R. W 700 800 in (6217/H); Nguru ya Ndege S 

900 1050 m (6457/L, 6448/AC); Palata ridge 1600 1700 m (6850/E); Mt. Mindu SW 

1170 1275 m (6492/V); *UKA: Mamiwa ridge E, 2200 m (c. Mabberley 1388); det. P. 

The specimens No. 6380/G from EUS, No. 6011/Q and 6328/E from ULU, and 6329/AW 
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from POR, published in EAB I: 426, under species No. 264 and 266, also belong bere 
Brynm huillense is a very variable, widespread pantropical species, and, having Bryum 
type costa, belongs to thè genus Bryum s. str. (Subgenus Bryum), Sectio Rosulata, and 
not to Rhodobryum, if we take in account thè characters enumerated by Iwatsuki and 
Koponen (1972). Further misidentified B. huillense specimens: Brass, Vernay Nyassa- 
land Expedition (No. 16589, NY) from Malawi: Luchenya Plateau, 1820 m (identified by 
E. B. Bartram as B. truncorum Brid.) and Larsen, Smitinand and Warncke (No. 1032, 
AAU, EGR) from Thailand: Phitsanulok, Puh Mieng Mt., 1300 m identified as Rhodo¬ 
bryum roseum (Hedw.) Limpr. Revision and annotation by P. 

322. Bryum keniae C. Miill. Syn. : Rhodobryum keniae (C. Muli.) Broth. — On thè soil, rocks 

and on barks in submontane and montane forests, usually above 1500 m altitude up to 
3000 m. *ABE: Gikururu river v. 1.5 km W of Kiandogoro Gate, at Senecio battiscombei 
base, 2950 in (c. Mabberley 358); KEN: abowe Kamweti F. St., 2400 2700 m (6601/AZ); 

KIL: Umbwe Route 1900 2100 m (6352/AD); WUS: Mazumbai U.F.R. 1500-1640 in 

(6370/AP, 6374/CA); KAN: S 1370 m (6140/X); ULU: Bondwa NE 1740 m (6578/AL); 
Lupanga W 1350-1500 m (6546/J); *UKA: Mnyera ridge SSW 2050-2100 m (6741/F, 
6871‘AD): RLN: Mt. Rungwe NE 2400 m, E 2400 2600 m (6327/H, 6503/U, 6504/Z); 

*MUL: Lichenya Plateau 1800 — 2000 m (c. Ryvarden 11761); Specimens No. 6239/J and 
6228/C published in EAB 1 under thè name of Rhodobryum spathulosifolium (C. Miill.) 
Par. from Kilimanjaro and Uluguru Mts. belong also here. Bryum keniae, similarly to thè 
preceding species, is a typical, althought very tali, representative of thè genus Bryum, 
subgen. Bryum, sect. Rosulata and has only convergency in size and shape with thè 
Rhodobrya. In fact, it is very closely related to Bryum huillense, thè differences between 
thè two are only quantitative. B. keniae is much taller in all parts, including thè spore 
size. It is possible, that B. keniae will be proved to he a polyploid of B. huillense, isolated 
in thè montane forest belt of tropical Africa. Afromontane species, EAB I, IV. Identifica¬ 
tion, revision and annotation by P. 

323. Bryum leptoneurum P. Varde — On thè ground of altimontane ericaceous heath. KIL: 
Mweka Route 2750-2830 m (6718/F-2); *ULU: Bondwa top 2120 m (6700/B, 6846/A); 
Magari peak 2345 m (6300/AG): det. H. Oclii. EA montane species, closely related to thè 
West and Central African montane Bryum preussii Broth. They both belong to subgen. 
Bryum, Sect. Rosulata, and only differ in leaf size (B. preussii has lugger leaves) and in 
leaf shape ( B . leptoneurum has acute apex with excurrent costa, B. preussii has obtuse, 
apiculate apex with costa ending in or below thè apex). Both have Bryum type costa 
structure, but B. leptoneurum has 2, B. preussii usually has 3 layers of large cells above 
thè stereids. Annotation by P. 

324. Bryum micro-erythrocarpum C. Miill. et Kindb. Syn.: B. zuluense Broth. et Bryhn 

* W-Transvaal: Barberspan Bird R. St., on irrigated ground (c. Farkas No. 1, May 1965); 
det. P. Subcosmopolite species known in Africa from Cape, Natal and Zululand. 

325. Bryum pallens Sw. Syn.: B. pterocaulon P. Varde - On rocks, bark and on rotten wood. 
*KEN: below Castle Forest St. 1950 m (6603/H); *KIP: Kitulo Plateau 2650 m (6750/AT); 
det. B. Circumboreal species very rare in tropical African mountains. 

326. Bryum pseudotriquetrum (Hedw.) Gaertn. et al. Syn.: B. ventricosum Dicks. — On 
irrigated rocks. ULU : Mgeta Falls at thè E edge of Lukwangule Plateau, 2350 in (6822/AL); 
*UKA: near a waterfall below Mandege F. St., 1200 m (6744/F); det. B. Widespread 
cosmopolite species. 

327. Bryum staudtii Broth. Corticolous in montane forest. *MAL: Zomba Plateau, 1450 in 
(c. Brass, Vernay Nyasaland Expedition No. 16209), identified and published by E. B. 
Bartram (1953), as Bryum truncorum Brid. B. staudtii, previously known only from 
Cameroon, is also a member of section Rosulata, and not Rhodobryum. It is very closely 
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related (and maybe will proved to l»e conspecific) to Bryum huillense Welw. et Dub. 
Revision and annotation by P. 

328. Bryuiii viguieri Thér. Rupicolous in Brachystegia woodland. "'MAL: Nchisi Mt., 1400 m 
(c. Brass, Vernay Nyasaland Expedition No. 16946), identified and published by E. B. 
Bartram (1953) as Bryum truncorum Brid. Previously known only from Madagascar and 
from Angola. Kev. by P. (NY, EGR) 

329. Rhodobryum ooiiiinersoiiii (Schwaegr.) Par. Corticolous in montane forest. *ULU: 
Bondvva NE 1950 in (6579/G); det. P. Rhodobryum commersonii has true Rhodobryum or 
Mnium type midrib section and agrees in other characters too with thè genus Rhodo¬ 
bryum as defined by Iwatsuki and Koponen (1972: 3), and seems to be very closely 
related to Rhodobryum mndurense Dix. et P. Varde. R. commersonii is a palaeotropic 
species known from East Africa to India. 

330. Rhodobrviiin perspinidens (Broth.) Pócs, comb. nov. 

Basionym.: Bryum perspinidens Broth., Bot. Jahrb. 24: 246 (1897). 
The investigation of costa anatomy of this interesting species proved thè 
right of Ochi, who has placed it in thè suhgenus Rhodobryum Schimp. 
(Ochi 1972: 118). Although our collections are sterile, similarly to thè 
type, thè vegetative characters show dose relationship to Bryum aubertii 
(Schwaegr.) Brid. On soil of elfin woodland. ULU: Lupanga Kinazi 
ridge, 1800 1900 m (6836/AL); det. B. EA montane, EAB I. 

— Rhodobryum spathulatiim (Hornsch.) Pócs, comb. nov. 

Basionym: Mnium spathulatum Hornsch. Linnaea 15: 135 (1841) 

non Mnium spathulatum Mitt., Trans. Linn. Soc. 1891: 166 
Syn. nov.: Bryum ontariense Kindb., Ottawa Naturalist 2: 155 (1889) 
Rhodobryum ontariense (Kindb.) Kindb., Spec. Europ. North* 
amer. Bryin. II: 346 (1897) 

Rhodobryum roseum auct. africani, non (Hedw.) Gaertn. 
Bryum leucothrix C. Miill., Hedwigia 38: 69 (1899) 

Bryum integrifolium Rehm. in Geh., Rev. Bryol. 5: 70 (1878) 
noni. nud. 

Since Ochi (1972: 11) has published Mnium spathulatum , as a synonym of 
Bryum (Rhodobryum) roseum and in thè saine year Iwatsuki and Koponen 
liave cleared thè difference between Bryum and Rhodobryum and have 
given good distinguishing characters between Rhodobryum roseum and Rh. 
ontariense , it became problematical, where does belong thè South African 
plant known under thè name of Bryum (Rhodobryum) roseum. By thè 
kindness of T. Koponen, I was able to examine thè isotype of Bryum 
integrifolium from H. Comparing it with other African and European plants 
and with thè descriptions of thè above South African taxa, became clear, 
that thè South African “Rhodobryum roseum ” belong to Rh. ontariense. 
This way thè synonym discovered by Ochi is to be used for thè plant 


6 


Acta Botanica Academiae Scientiarum Hungaricae 25, 1979 


258 


BIZOT, M.—PÓCS, T. 


known from thè northern temperate and subtropical regions under thè 
name of Rhodobryum ontariense , which has similarly to many South 
African plants a bipolar distribution pattern. It is stili necessary to 
examine thè Uganda and Malawi specimens enumerated in Ochi’s revision, 
from tliis point of view. Finally from thè 10 species listed in Ochi’s Re¬ 
vision of African Bryoideae (1972: 107) under thè subgenus Rhodobryum 
Schimp. only thè 4 following species are true Rhodobrya: 

Rhodobryum spathulatum (Hornsch.) Pócs 
Rhodobryum giganteum (Schwaegr.) Arnott 
Rhodobryum perspinidens (Broth.) Pócs 
Rhodobryum commersortii (Schwaegr.) Brid. 

The position of Bryum aubertii (Schwaegr.) Brid. and that of B. umbracu- 
lum Burch. ex Hook, is to he examined. Bryum huillense Welw. et Dui)., 
B. staudtii Broth., B. keniae C. Muli, and B. preussii Broth. remain in thè 
genus Bryum s. str., within subgenus Bryum and most probably in thè 
section Rosulata. Annotation by P. 
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CLASIFICACIÓN FITOCENOLÓGICA 
DE LA VEGETACIÓN DE CUBA 

Por 

A. Borhidi, 1 O. Muniz 2 y E. Del Risco 2 

1 INSTITUTO DE BOTANICA, ACADEMIA DE CIENCIAS DE HUNGRIA, VÀCRÀTÓT; 
2 INSTITUTO DE BOTANICA. ACADEMIA DE CIENCIAS, DE CUBA, LA HABANA; 

(Llegado el 20 Abril, 1979) 


Authors studied thè physiognomic structure and floristic phytosociological com- 
position of thè most iinportant and frequent types and associations of thè vegetation 
in Cuba during thè last 10 years. Based on these studies thè most common and dis- 
tributed basic and higher units of vegetation and their phy tosociological hierarchy were 
established. As a result of this work thè first systematic review of higher phyto- 
sociological units (classes, orders, alliances) is contributed accompanied by their short 
descriptions and characteristical floristic conibinations and enumerating thè names of 
thè studied associations of each higher unit. The review contains 27 classes of associa¬ 
tions, 14 of them are new to Science: Salvinio-Eichhornietea, Cabombo-JSymphaeetea, 
Parvirhynchosporeto-Eriocauletea , Sesuvio-Rhachicallidetea, Chrysobalano-Annonetea gla- 
brae , Sabalo-Roystonietea, Caratello-Byrsonimetea* Coccolobetea uviferae , Phyllantho- 
Neobracetea valenzuelanae , Byrsonimo- Pinetea, Caseario-Pinetea, Ocoteo-Magnolietea, 
Rondelelio-Gesnerietea, Clusio- Ilicetea; furthermore 53 phy tosociological orders, 80 
alliances and 186 associations are described or inentioned. 


Introducción 

Los autores han estudiado la estructura fisionòmica y la composición floristica-fito- 
cenológica de los tipos y asociaciones mas frecuentes e importantes de la vegetación de Cuba, 
durante los ultimos 10 ahos. Establecieron las unidades bàsicas y superiores mas comunes y 
distribuidas de la vegetación cubana y las clasificaron en el sistema fitocenológico. Como 
resultado de estos trabajos se publica la primera revista sistematica de las unidades superiores 
fitocenològicas (clases, ordenes, alianzas) junto con una descripción breve y caracterización 
floristica-fitosociológica de cada una y acompanada por la enumeración de los nombres de las 
asociaciones estudiadas pertenecientes a las distintas unidades superiores. La revista sistemà¬ 
tica incluye 27 clases, 53 ordenes, 80 alianzas y mas de 180 asociaciones fitocenològicas enu- 
meradas. La mayoria de ellas son nuevas para la ciencia y estan descritas por primera vez en 
las pàginas siguientes. Hay que mencionar, que una gran parte de las unidades superiores no 
se hallan solo en Cuba, sino tienen una distribución mas extensa, y estan representadas por 
las mismas u otras asociaciones en las deinàs Antillas, en las Bahamas, en Florida, en Yucatàn, 
en América Central, en la parte Norte de America del Sur, en distintas partes de la area del 
Caribe, y algunas tienen una distribución neotropical. Està clasificación se construye primera- 
mente sobre la de Knapp (1964, 1965) y utiliza los resultados fitocenológicos de Cuatrecasas, 
Ciiapman, Ciferri, Hadaò, Gòmez-Pompa, Dansereau, Moncada, Samek, Schubert, 
Stehlé, Stoffers, Smith y otros, y representa el primer intento para sumar los conocimientos 
actuales sobre la vegetación cubana en una forma sistemàtica. 

La primera versión de està clasificación fue confeccionada por A. Borhidi en su tésis 
de DSc (1973) en base a su trabajo de inapificación de la vegetación de Cuba, realizado con la 
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co-autoridad de O. Muniz, pero està versión se quedó en manuscrito. En los anos 1974—1978, 
los trabajos de mapificación de la Ciénaga de Zapata (realizado por E. Del Risco y A. Borhidi) 
y la de la Sierra del Rosario (realizado por R. Capote y A. Borhidi) resultaron gran cantidad 
de conocimientos fitocenológicos nuevos y mas profundos, que nos permitieron ampliar y 
precisar la versión anterior en la forma siguiente. 


Las unidades de la vegetación de Cuba 

1. Clase: SALVINIO-EICHHORNIETEA Borhidi y Del Risco cl. n. 

(Svn.: Cabombo-Eichhornietea Knapp 64 p.p.) Vegetación acuàtica libre- 
mente fiotante en las aguas dulces neotropicales, especialmente en America 
Central, en las Antillas y en la parte Norte de America del Sur. 


Espécies caracteristicas: Salvinia auriculata , S. rotundifolia , Azolla caroliniana, Leman 
minima , L. perpusilla, Eichhornia crassipes , E. azurea , E. heterosperma , E. diversifolia , Pistia 
stratiotes , Aldrovanda vesiculosa , Utricularia espéc. div. 

1.1. Orden: SALVINIO-EICHHORNIETALIA Borhidi ord. n. 

Vegetación acuàtica libremente fiotante en la superficie de las aguas 
dulces neotropicales, o emergiendo por la mayor parte del cuerpo de las plantas. 
Mayormente comunidades de aguas eutróficas. 

Espécies caracteristicas: Salvinia auriculata , S. rotundifolia , Azolla caroliniana , Lemna 
espéc. div., Eichhornia espéc. div., Pistia stratiotes. 

1.1.1. Alianza: Azollaeo-Salrinion Borhidi y Muniz al. n. 

Vegetación acuàtica libremente fiotante, formada por espécies de pequeno 
tamano, cubriendo la superficie de las aguas dulces de las lagunas, mas rara¬ 
mente de los arroyos y rios lentamente corrientes. 

Asociaciones estudiadas en Cuba: 

Lemno-Azolletum carolinianae Borhidi y Muniz ass. n. 

Salvinietum auriculatae Borhidi y Muniz ass. n. 

1.1.2. Alianza: Eicllhomion azureae Borhidi y Muniz al. n. 

Vegetación acuàtica fiotante de plantas de mayor tamano, emergidas, no 

radicantes, formando céspedes densos flotantes sobre la superficie de las lagu¬ 
nas eutróficas u oligotróficas y en las zonas sublitorales de los corrientes lentos 
de los rios. 

Asociaciones estudiadas u observadas en Cuba: 

Eichhornietuin crassipedis Samek y Moncada 1971 
Pistietum stratiotidis Ciferri 1936 
Eichhornietuin azureae Borhidi ass. n. 
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1.2. Orden: ALDROVANDO-UTRICULARIETALIA Borhidi ord. n. 

Vegetación acuàtica fiotante formada por plantas sumergidas, no radi- 
cantes, mayormente carnivoras, que viven ligeramente sumergidas bajo la 
superficie de las aguas dulces eutróficas o mas a menudo distroficas de las 
lagunas pantanosas o cenagosas. 

Espécies caracteristicas: Aldrovanda vesiculosa, Utricularia foliosa, U. juncea, U. brevi- 
carpa, U. sclerocarpa, U. stellaris, U. cornuta, U. resupinata, U. olivacea, U. incisa , U. pur¬ 
purea , U. virgatula etc. 

1.2.1. Alianza: Aldrovando-Utricularion Borhidi al. n. 

Caràcteres del orden. Asociaciones estudiadas y observadas en Cuba: 

Utricularietum foliosae Borhidi ass. n. 

Utricularietuni junceae Borhidi ass. n. 

1.3. Orden: MAYACETALIA FLUVIATILE Borhidi ord. n. 

Vegetación acuàtica sumergida, a veces amfihica, formada por céspedes 
densos de plantas rnusciformes en aguas corrientes frescas (arroyos montanos) 
o en lagunas oligotróficas. Distrihución neotropical. 

Espécies caracteristicas: Mayaca fluviatilis, M . fluviatilis ssp. i vrightii. 

1.3.1. Alianza: Mayacion jluriutilis Borhidi al. n. 

Caràcteres del orden. Asociaciones observadas o estudiadas en Cuba: 

Mayacetum fluviatilis Borhidi ass. n. 

Mayacetiini wrightii Borhidi ass. n. 


2. Clase: CAB0MB0-NYMP1IAEETEA Borhidi y Del Risco cl. n. 

(Syn.: Cabortibo-Eichhornietea Knapp 1964 p.p.) Vegetación acuàtica neo¬ 
tropical formada por plantas arraigadas en el fondo de las aguas dulces, 
sumergidas o emergidas, que se hallan en varias asociaciones en todos los tipos 
(eutróficas, oligotróficas y distroficas) de aguas dulces. 

Espécies caracteristicas: Brasenia pettata, B. schreberi, Cabomba aquatica, C. piauhiensis, 
IJydrocotyle umbellata, Nymphaea espéc. div., Botamogeton espéc. div., Myriophyllum verticilla- 
turti, Nymphoides espéc. div. 

2.1. Orden: CABOMBO-NAJADETALIA Borhidi y Del R isco ord. n. 

(Syn.: Utriciilario-Najadetalia Knapp 1964 p.p.) Vegetación acuàtica 
neotropical de plantas sumergidas y arraigadas en las aguas dulces immóviles 
o lentamente corrientes, a veces también en aguas ligeramente salobres. 
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Espécies caracteristicas: Cabomba espéc. div., Ceratophyllum demersum , Myrìophyllum 
pinnatum , M. sparsi/forum, Najas marina , N. guadelupensis = IV. microdon , Vallisneria ameri¬ 
cana , K. neotropicalis. 

2.1.1. Alianza: Vallisnerion americanae Borhidi y Del Risco al. n. 
Vegetación acuàtica neotropical de plantas sumergidas de hojas anchas, 

formando céspedes subacuàticas densas en las aguas dulces ligeramente distró- 
ficas, a veces salobres. 

Asociaciones estudiadas en Cuba: 

Vallisnerietum americanae Borhidi y Muiiiz ass. n. 

Vallisnerietum neotropicalis Borhidi y Del-Risco ass. n. 

2.1.2. Alianza: Ceratophyllo-Cabombion piauhiensis Samek y Moncada 
1971 

Vegetación acuàtica neotropical de plantas sumergidas o por parte emer- 
gidas de hojas pinnati- o palmatisectas en las aguas dulces immóviles eutróficas 
u moderadamente oligotróficas. 

Asociaciones estudiadas en Cuba: 

Cabonibetum piauhiensis Borhidi y Muiiiz ass. n. 

Nymphaeo-Caboinbetum piauhiensis Samek y Moncada 1971 

2.2. Orden: NYMPHAEETALIA AMPLAE Knapp 1964 

Vegetación acuàtica carihena de plantas arraigadas y emergidas, mayor- 
mente de hojas grandes, flotantes en la superficie o emergidas, en aguas dulces 
eutróficas, oligotróficas y ligeramente distróficas de poca profundidad. 

Espécies caracteristicas: Brasenia schreberi , Nymphaea ampia , N. blanda , Nuphar ad- 
vena , Hydrocotyle umbellata , Nelumbo lutea , Nymphoides humboldtiana , N. grayana , Potamoge- 
ton espéc. div. 

2.2.1. Alianza: Potamion illinoisensis Borhidi al. n. 

Vegetación acuàtica poco emergida, mayormente de aguas eutróficas, 
formando céspedes + densas. 

Espécies caracteristicas: Potamogeton illinoisensis , P. malainus , P. nodosus , Hydro¬ 
cotyle umbellata , Myriophyllum sparsiflorum. 

Asociaciones estudiadas en Cuba: 

Potametum illinoisensi-nodosi Borhidi y Muniz ass. n. 

Potametum nodosi-malaini Borhidi y Muniz ass. n. 

Hydrocotyletum umbellati Del Risco ass. n. 

Myriophylletum sparsiflori Borhidi ass. n. 
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2.2.2. Alianza: Nelumbio-Nyrnphaeion amplae Samek y Moncada 1971 
Vegetación acuàtica emergida forrnada por plantas de liojas grandes y 

de flores grandes vistosas, mayormente en las aguas dulces distróficas y oligo- 
tróficas. 

Asociaciones estudiadas u observadas en Cuba: 

Brasenietuni sclireberi Borhidi ass. n. 

Nymphaeetum amplae Ciferri 1936 
Najadeto-Nynipliaeetiiin amplae Del Risco ass. n. 

Nupliaretum advenae Borhidi y Del Risco ass. n. 

Nelumbonetum luteae Samek y Moncada 1971 

Eichhornio heterospermae-Nymplioidetum aureae Samek y Moncada 1971 
Nymphoidetum grayanae Borhidi ass. n. 

Polygonetum densiflori Borhidi ass. n. 

2.2.3. Alianza: Crino-Limnocharion flavae Borhidi all. n. 

Vegetación acuàtica emergida de aguas corrientes lentas y poco pro- 
fundas, formando céspedes densos en las orillas de arroyos y rios pequenos. 

Espécies caracteristicas: Crimini americanum , C. oliganthum, Limnocharis flava , Fuirena 
umbellata , Rhynchospora espéc. div. 

Asociaciones estudiadas en Cuba: 

Limnocharetiim flavae Borhidi ass. n. 


3. Clase: CLADIETEA JAMAICENSIS Knapp 1964 

Herbazales altas y canadas pantanosas o cenagosas en las zonas de 
inundaciones regulares, aluviales y en las orillas de rios de America Central y 
de las Antillas. 

3.1. Orden: GYNERIO-BAMBUSETALIA Borhidi ord. n. 

Canadas altas de 3 10 m de altura, monodominantes, formadas por 

pocas espécies, distribuidas mayormente a lo largo de las orillas de los arroyos 
y rios. 

Espécies caracteristicas: Gynerium sagiltatum, Bambusa vulgaris (naturalizada), Arundo 
donax etc. 

3.1.1. Alianza: Gynerion sagittali Borhidi al. n. 

Caracteres del orden. Asociaciones estudiadas en Cuba: 

Gynerietum sagitlati Borhidi ass. n. 


Acta Botanica Academiae Scientiarum Hungaricae 25 , 1979 


268 


BORHIDI, A.—MUftlZ, O.—DEL RISCO, E. 


3.2. CYPERO HETEROPHYLLI-PENNISETETALIA Borhidi ord. n. 

Canadas y herbazales secondarios en las orillas pedregosas de los arroyos 
y rios montanos y submontanos. 

Espécies caracteristicas: Cyperus heterophyllus , C. surinamensis , Pennisetum pur- 
pureum , etc. 

3.2.1. Alianza: Cyperion heterophylli Borhidi al. n. 

Caracteres del orden, con varias asociaciones secundarias en Cuba y en 
las demàs Antillas. 

3.3. Orden: SCIRPO-ELEOCHARIETALIA INTERSTINCTAE Borhidi y 
Muniz ord. n. 

Herbazales altas pantanosas de aguas dulces mayormente eutróficas u 
oligotróficas o ligeramente salobres, en las orillas de lagunas cenagosas y pan¬ 
tanosas, periodicamente inundadas, sin acumulación de turba eb el suelo. 

Espécies caracteristicas: Scirpus validus , S. olneyi , Eleocharis interstincta , E. cellulosa , 
Cyperus articulatus , C. diffusus , C. swartzii , Sagittaria lancifolia, S. intermedia , Echinodorus 
espéc. div., Pontederia lanceolata , Paspalidium paludivagum , Panicum aquaticum , P. lacustre , 
Rhynchospora corniculata , it. gigantea etc. 

3.3.1. Alianza: Sagittario-Eleocharion interstinctae Borhidi y Del Risco 
al.n. 

Herbazales pantanosos altos en aguas eutróficas o ligeramente salobres. 
Espécies caracteristicas del orden. 

Asociaciones estudiadas y observadas en Cuba: 

Sagittario-Eleocharetum interstinctae Del Risco ass. n. 

Paspalidietum paludivagi Del Risco y Borhidi ass. n. 

Eleocharetum cellulosae Borhidi ass. n. 

Cyperetum articulati Borhidi ass. n. 

Scirpetum olneyi Borhidi ass. n. 

Scirpetum validi Borhidi et Muiiiz ass. n. 

3.4. Orden: TYPHETO-CLADIETALIA JAMAICENSIS Borhidi y Del Risco 
ord. n. 

(Syn.: Pontederio-Cladietalia Knapp 1964 y Rhynchosporeto-Cladietalia 
Knapp 1964) Canadas y lierhazales altos cenagosos, por lo comun permanente- 
mente inundados, con acumulación de turba en el suelo. 

3.4.1. Alianza: Typhion domingensis Del Risco al. n. 

Canadas cenagosas. 

Espécies caracteristicas: Typha domingensis , Phragmites australis , Cladium jamaicense, 
Pontederia lanceolata , Fuirena umbellata , Cyperus giganteus , Thalia geniculata. 
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Asociaciones estudiadas u observadas cn Cuba: 

Typhetuni doiningensis Borhidi y Muniz ass. n. 

Cyperetiim gigantei Borhidi ass. n. 

Polygoneto-Thalietum geniculatae Borhidi ass. n. 

3.4.2. Alianza: Cladion janiaicensis Borhidi y Muniz al. n. 

Herbazales cenagosas altas en aguas distróficas, mayormente eri suelos 
turbosos. 

Espécies caracteristicas: Cladium jamaicense , Crimini americanum , C. oliganthum , Paspa- 
lum giganteum , Dichromena colorata , Panicum lancearium , P. condensimi , P. v ir gattini, Andro- 
pogon glomeratus , Centella erecla , Erianthus giganteus, Rhynchospora cyperoides , Sacciolepis 
striata , Solidago strida , Thelypteris palustris. 

Asociaciones estudiadas en Cuba: 

Crino-Cladietum janiaicensis Borhidi y Muniz ass. n. 


4. Clase: PARVIRHYNCHOSPORETO-ERIOCAULETEA Borhidi cl. n. 

Herbazales bajos y enanos, en lugares humedos o pantanosos, mayormente 
oligotróficos, sobre suelos àcidos y pobres en nutrientes, mas frecuentemente 
sobre arenas blancas humedas, temporalmente inundadas por aguas de poca pro- 
fundidad. La vegetación està formada por ciperàceas pequefias (Eleocharis y 
Rhynchosporas enanas), Xyridàceas, Eriocaulàceas, Escrofulariàceas y Rubià- 
ceas enanas y rastreras y algunas plantas carnivoras, conio Utricularias arrai- 
gadas enanas, Pinguicula filifolia , Drosera intermedia , ademàs Hyptis pedali- 
pes , Aster grisebachii , Stenandrium ovaturn , Rhexia cubensis , Lachnorrhiza pilo - 
selloides. 

4.1. Orden: HHYNCHOSPORETO-XYBIDETALIA Borhidi ord. n. 

Herbazales oligotróficos humedos o pantanosos formados por céspedes 
bajos y cerrados. 

Espécies caracteristicas: Rhynchospora cyperoides , filifolia. R. tennis , /f. tracei, 
Acisanthera quadrata , Chaetolepis cubensis , Eleocharis capillacea , Herpyza grandiflora , Lachno- 
caulon ehmanii , Lachnanthes tindoria , Panicum lancearium , / , . wrightianum , Scleria espéc. 
div., Xyris navicularis , X. elliottii , X. flexuosa. etc. 


4.1.1. Alainza: R/i ynchosporeto-Xyridion Borhidi al. n. 

Caràcteres del orden. Asoeiaciones observadas y estudiadas en Cuba: 

Xyridi-Ilypericetuni fascicolati Borhidi ass. n. 

Cbaetolepidi-Kbyneliosporetum Borhidi ass. n. 
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4.2. Orden: PAEPALANTHO-ERIOCAULETALIA Knapp 1964 em. Borhidi 
Herbazales pantanosos oligotróficos, periodicamente secos; céspedes 
abiertos formados por plantas perennes enanas y acolchonadas, esencialmente 
sobre arenas blancas o mas raramente sobre serpentinas o lateritas humedas, 
todos pobres en nutrientes. 

Espécies caracteristicas: Eriocaulon arenicola , E. fuliginosum, E. insulare , E. ovoideum , 
etc., Paepalanthus alsinoides , P. seslerioides , P. lamarchii , P. rivularis , Syngonanthus andro- 
saceus , S. insularis , S. lagopodioides , S. leonis , S. wilsonii , Xyris ekmanii , Seteria espéc. div., 
Richardsonia espéc. div., Mitracarpus depauperatus , etc. 

4.2.1. Alianza: Eriocaulo-Paepalanthion Borhidi al. n. 

Caràcteres del orden. Asociaciones observadas y estudiadas en Cuba: 

Syngonantho-Paepalanthetum alsinoidis Borhidi ass. n. 
Xyridi-Paepalanthetum seslerioidis Borhidi ass. n. 


5. Clase: ZOSTERETEA Chapman 1974 

Céspedes submarinos arraigados y vegetación acuàtica sumergida de las 
aguas saladas formada por plantas fanerógamas, de gran distribución, mayor- 
mente pantropicales. 

5.1. Orden: RUPPIETALIA MARITIMAE J. Tx. 1960. 

Céspedes sul)marinos de la región templada y vegetación de las lagunas 
saladas continentales e insulares. 

Espécies caracteristicas: Ruppia marilima , Najas marina , N. ivrightii , H alo dui e beau - 
detii , H. ivrightii. 

5.1.1. Alianza: litippion maritimae Br.-Bl. 1931 

Asociaciones observadas y estudiadas en Cuba: 

Ruppietiim maritimae tropicalis Borhidi y Del Risco var. n. 

5.2. Orden: THALASSIO-SYRINGODIETALIA FIL1FORMIS Knapp 1964 
Céspedes submarinos tropicales de la región del Caribe. 

Espécies caracteristicas: Thalassia lestudinum , Syringodium filiforme , Diplanthera — 
llalodule ivrightii , tìalophila baillonis , H. aschersonii , Hydromistria stolonifera. 

5.2.1 Alianza: Syringodio-Thalassion Borhidi al. n. 

Caràcteres del orden. Asociaciones observadas y estudiadas en Cuba: 

Syringoclio-Thalassietuiii Ciferri 1936 
Hydromistrietum stoloniferae Borhidi ass. n. 
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6. Clase: IPOMOEO-MALLOTONIETEA Knapp 1964 em. Borhidi 

(Syn.: Ipomoco-Tourncfortietea Knapp 1964 p.p.) Vegetación herbàcea y 
suffruticosa de las playas arenosas, (listril)ui(la en todos los trópicos. 

6.1. Orden: CANAVALIO-TPOMOEETALIA Knapp 1964 em. Borhidi 
Vegetación pionera, abierta de las playas arenosas. 

Espécies caracteristicas: Canavalia maritima , lpomoea pes-caprae , J. alba, Cakile mari¬ 
tima, Cenchrus tribuloides, Diodia maritima, Philoxerus vermicularis, Sporobolus virginicus, 
Stemodia maritima, etc. 


6.1.1. Alianza: lpomoeo-Canavalion maritimae Borhidi al. n. 

Caràcteres del orden. Asociaciones estudiadas en Cuba: 

Sesuvio-Iponioeetiim pes-caprae Borhidi ass. n. 

Philoxero-Unioletuni virgatae Borhidi ass. n. 

Ipoiiioeo-Philoxeretiini vermicularis Ciferri 1936 

6.2. Orden: BORRICHIO-MALLOTONIETALIA Borhidi ord. n. 

Cespedes cerrados y matorrales hajos costeros de las playas arenosas. 

Espécies caracteristicas: Borrirhia arborescens, B. cubana, Tournefortia = Mallotonia 
gnaphalodes, Distichlis spirata, Ernodea littoralis, Suriana maritima, Scaevola plumieri, Eritha- 
hs fruticosa, Spartina juncea. Vaiola virgala, Casasia clusioides, etc. 

6.2.1. Alianza: Borricllio-Mallotonion Borhidi al. n. 

Cespedes cerrados de las playas arenosas. Asociaciones estudiadas enCuba: 

Rorriehio-IVInllotonietimi Borhidi ass. n. 

Sporobolo-Spartinetum junceae Ciferri 1936 
Turnereto-Unioletuni virgatae Ciferri 1936 

6.2.2. Alianza: Suriano-Baccharidion huliniifoliae Borhidi al. n. 
Matorrales costeros de las playas arenosas. 

Asociaciones estudiadas en Cuba: 

Ernodeo-Siirianetiiiii Ciferri 1936 
Suriano-Baccharidetuiii halimifoliae Borhidi ass. n. 


7. Clase: SESUVI0-RHACI1ICALLIDETEA Borhidi cl. n. 

Vegetación orófila de las costas rocosas de la región del Caribe 

7.1. Orden: TRTANTHEMO-SESUVIETALIA Borhidi ord. n. 

Vegetación pionera abierta de las costas rocosas, forinadas mayormente 
por plantas rastreras suculentas. 
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Espécies caracteristicas: Sesuvium portulacastrum , S. maritimum, Trianthema portula- 
castrum , Lithophila muscoides , etc. 

7.1.1. Alianza: Trianthemo-Sesuvion Borhidi al. n. 

Caràcteres del orden. Asociaciones estudiadas en Cuba: 

Lithophilo-Trianthemetum portulacastri Borhidi ass. n. 
Trianthemo-Sesuvietum portulacastri Borhidi ass. n. 

7.2. Orden: B0RRICHI0-RHACHICALL1DETALIA Borhidi ord. n. 

Vegetación moderadamente cerrada de las costas rocosas formadas ma- 
yormente por plantas acolchonadas, sufrutices y arbustos. 

Espécies caracteristicas: Rhachicallis americana , Borrichia arborescens , B. cubana , Cono - 
corpus erecta f. caespitosa , Heliotropium humifusum , Chamaesyce buxifolia , Pectis espéc. div., 
Strumpfia maritima . Erithalis vacciniifolia , Flaveria lineata , Opuntia dillenii s.l., etc. 

7.2.1. Alianza: Borrichio-Rhachicallion Borhidi al. n. 

Caràcteres del orden. Asociaciones observadas y estudiadas en Cuba: 

Sesuvio-Rhachicallidetuin americanae Borhidi ass. n. 
Conoearpo-Rhachicallidetum americanae Borhidi ass. n. 
Borrichio-Rliachicallidetum (Uphof 1924) Ciferri 1936 
Erithali-Striimpfietum Borhidi ass. n. 


8. Clase: BATIDI-SALICORNIETEA Knapp 1964 

Vegetación de las salinas formada por plantas suculentas y gramineas de 
alta tensión osmòtica. Està zona se desarrolla mayormente detràs de las zonas 
del mangiar, donde los suelos estan inundados dos veces al ano y por las secas 
estacionalmente repetidas el sai se acumula en el horizonte superior, y la con- 
centración alta del sai no permite la formación de una vegetación boscosa. 

8.1. Orden: BATIDI-SALICORNIETALIA AMBIGUAE Knapp 1964 

Vegetación de salinas formada mayormente por plantas suculentas. 

Espécies caracteristicas: Batis maritima , Salicornia ambigua , S. perennis , Suaeda 
fruticosa , S. linearis , Fimbristylis spathacea , etc. 

8.1.1. Alianza: Fimbristyli-Salicornion perennis Chapman 1960 
Vegetación sufrutescente abierta de las salinas. Asociaciones estudiadas 

en Cuba: 

Fimbristylieto-Salicornietiim perennis Borhidi ass. n. 
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8.1.2. Alianza: Hatidion niaritiniav Borhidi al. n. 

Vegetación sufrutescente cerrada de las salina*. 

Asociaciones observadas y estudiadas en Cuba: 

Batidetnm inaritiniae Ciferri 1936 

8.2. Orden: DISTICHLIO-SPARTINETALIA (Chapman 1974) Borhidi y Del 
Risco 

Vegetación de las salinas formadas por céspedes de gramineas y ciperà- 
ceas de alta tensión osmotica. 

Espécies caracteristicas: Distichlis spirata, Spartirla juncea, Sporobolus virginicus ssp. 
litloralis, Chloris sagraeana. Eragrostis salzmannii, Ileliotropium curassavicum, Philoxerus ver - 
micularis , etc. 

8.2.1. Alianza: Distichlion spìcatae (Chapman 1960) Borhidi y Del Risco 
Caràcteres del orden. Asociaciones estudiadas en Cuba: 

Distichlietum spìcatae Ciferri 1936 


9. Clase: RHIZOPHORO-AVICENNIETEA GERMINANTE Knapp 1964 em. 
Borhidi y Del Risco 
Manglares de Ios Neotrópicos. 

9.1. Orden: RHIZOPHORETALIA Cuatrecasas 1958 

Manglares permanentemente inundadas con raizes aereas y con vivi- 
parismo. 

9.1.1. Alianza: Rliizophorion occidentali Cuatrecasas 1958 
Espécies caracteristicas: Rhizophora mangle. 

Asociaciones estudiadas en Cuba: 

Rhizophoretiini inaligli* Cuatrecasas 1958 

9.2. Orden: AVICENNIETALIA Cuatrecasas 1958 

Manglares inundadaspor ondas bajas y no permanentes, lo que perinite 
la aeración de las raices mediante neumatóforos. 

9.2.1. Alianza: Ari rotini ori occidentalis Cuatrecasas 1958 

Espécies caracteristicas: Avicennia gerniinans, Batis maritima, Bhabdadenia biflora, 
Lyciurn tweedianum , etc. 

Asociaciones estudiadas en Cuba: 

Kliizoplioro-Aviccnnietum germi nauti* Borhidi y Mimi/ ass. n. 
Batidi-Avicennietum germinanti* Borhidi y Del Risco ass. n. 


7 


Actu Botanica Academiae Scienliarum Hangar iene 25, 1979 


274 


BORHIDI, A.—MUftlZ, 0.—DEL RISCO, E. 


9.3. Orden: COMBRETALIA Cuatrecasas 1958 

Manglares estacionalmente inundadas, en suelos fangosos, muy salados 
con o sin neumatóforos. 

9.3.1. Alianza: Conocarpo-Laguncularion (Cuatrecasas 1958) Borhidi 

Espécies caracteristicas: Conoearpus erecta , Laguncularia racemosa , Acrostichum aureum , 
A. danaifolium , etc. 

Asociaciones observadas o estudiadas en Cuba: 

Conocarpo-Laguncularietum racemosae Del Risco ass. n. 
Acrosticho-Conocarpetuni erectae (Bonazzi 1937) Borhidi y Del Risco 


10. Clase: CHRYSOB ALANO-ANNONETEA GLABRAE Borhidi y Muniz cl. n. 

Bosques y matorrales sobre suelos pantanosos y cenagosos, siempreverdes 
a deciduos de habitades permanentemente humedas; se desarrollan en las cuencas 
de mal drenaje, en orillas de lagunas y de mayores rios y en las zonas subcosteras 
bajas, periodicamente inundadas en la estación de lluvia. Se distribuyen en 
todas las Antillas, en Florida, en las costas caribenas de Mexico, America 
Central y America del Sur. 

Espécies caracteristicas: Chrysobalanus icaco , Annona glabra , Myrsine cubana , M. guia - 
nensis , Bucida buceras , B. spinosa , B. palustris , Bucida subinermis , Metopium brounei , Plero- 
carpus officinalis , Sterculia caribaea , Acoelorraphe wrightii , Copernicia glabrescens , Dryopteris 
patens , D. serra , Osmunda regalis , etc. 

10.1. Orden: CHRYSOB AL ANO-ANNONETALIA GLABRAE Borhidi y Del 
Risco ord. n. 

Matorrales o bosques bajos pantanosos, estacionalmente inundados por 
aguas profundas dulces, distróficas, oligotróficas o poco salobres. 

10.1.1. Alianza: Chrysobalano-Annonion glabrae Borhidi y Muniz al. n. 
Matorrales pantanosos o cenagosos estacionalmente inundados, con una 

economia de agua extrema. Comunidades con un aspecto permanente o dos 
aspectos alternantes, uno acuàtico de verano y otro sabanoso de invierno. 
Asociaciones estudiadas en Cuba: 

Chrysobalano-Annonetum glabrae Ciferri 1936 
Osniiindo-Chrysobalanetum icaconis Borhidi ass. n. 

Copernicio-Bucidetum spinosae Borhidi y R. Capote ass. n. 

10.1.2. Alianza: Salidon carolinianae Del Risco al. n. 

Bosques bajas monodominantes, permanentemente humedas en las orillas 
de lagunas dulces o ligeramente salobres. Comunidades pobres en espécies. 
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Espécies caracteristicas: Salix caroliniana , Myrica cerifera , Dalbergia ecastophylluni , D. 
monetaria , etc. 

Asociaciones estudiadas en Cuba: 

Salicetum carolinianae Del Risco ass. n. 

10.2. Orden: TABEBUIO-BUCIDETALIA (Lvov 1967) Borhidi y Del Risco 
ord. n. 

Bosques de ciénaga inundados en casi todo el transcurso del ano por 
aguas dulces o ligeramente salobres. Suelo mayormente una turba profunda, 
frecuenteinente gleyzado, a veces el subsuelo es pedregoso de la caliza costerà, 
la que està cubierta por una capa de suelo gleyzado poco profundo. El estrato 
arboreo de 6 20 m alto, con un estrato arbustivo desarrollado. 

Espécies caracteristicas: Tabebuia angustata , Bucida palustris , B. subinermis , Fraxinus 
caroliniana ssp. cubensis , Manilkara icrightii , Ilex cassine , Myrsine cubana , Xylopia obtusi - 
folia , Guellarda combsii , Sabal parviflora. 

10.2.1. Alianza: Tabebuio-Bueidion Borhidi y Del Risco al. n. 

Caràcteres del orden. Asociaciones estudiadas en Cuba: 

Bucido-Fraxinetimi cubensis Borhidi y Del Risco ass. n. 
Rhizophoro-Chrysobalanetum ieaconis Del Risco y Borhidi ass. n. 
Conocarpo-Bucidetum palustris Borhidi y Del Risco ass. n. 

Tabebuio-Bucidetum palustris Borhidi y Del Risco ass. n. 


11. Clase: SWIETENIO-BROSIMETEA Knapp 1964 

Pluvisilvas de las llanuras y de las alturas bajas y medianas (en Cuba 
basta 800 m) con 3 estratos arbóreos o 2 estratos con emergentes, siemprever- 
des o a veces con algunos emergentes deciduos. Lianas, epifitos y epifilos esca- 
sos, o no muy abundantes. 

11.1. Orden: DIPHOLI-CALOPHYLLETAL1A Knapp 1964 

Pluvisilvas submontanas (en Cuba entre 250 y 800 in de altura), con- 
dicionadas por un clima permanentemente humcdo, con 0 1 mes seco y mas 

de 2000 inni de lluvia anual. 

11.1.1. Alianza: Calophyllo-Dipholion Borhidi al. n. 

Pluvisilvas submontanas de las Antillas Mayores. En Cuba estan repre- 
sentadas en la provincia de Oriente. 
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Espécies caracteristicas en Cuba: Dipholis jubilla , D. ekmanii , Calophyllum utile. Campa 
guianensis , Ochroma pyramidalis , Terminalia maestrensis , Zizyphus rhodoxylon. Ficus espéc. 
div., Manilkara albescens , Bactris cubensis , Cordia silicata , Miconia elata , Heliconia caribaea , 
Oxandra laurifolia , Columnea spp., Hillia spp., Psychotria nutans , Phaius tankervilliae, etc. 

Asociaciones estudiadas en Cuba: 

Calophyllo-Carapetuni guianensis Borhidi y Muiiiz ass. n. 

Oxandro-Dipholietum jubillae Borhidi ass. n. 

11.1.2. Alianza: Alchorìieo-Pseudolntedion spuriae Borhidi al. n. 

Bosque siempreverdes estacionales submontanas en Cuba Central y Occi¬ 
dental. Yucatàn y Norte de America Central, entre 300 y 800 m de altura. 

Espécies caracteristicas en Cuba: Matayba oppositifolia , Alchornea latifolia. Pseudoime- 
dia spuria , Trophis racemosa , Margaritaria nobilis , Tabebuia shaferi , Antirhea radiata , Sloanea 
amygdalina , Oxandra lanceolata , Dendropanax arboreus , Mastichodendron foetidissimum , Zan- 
thoxylum martinicense , etc. 

Asociaciones estudiadas en Cuba: 

Mataybeto-Pseudolmedietum spuriae Borhidi y R. Capote ass. n. 


12. Clase: CEIBETEA OCCIDENTALIS Knapp 1964 

Bosques siempreverdes estacionales de las llanuras y zonas colinosas de 
la región del Caribe bajo un clima estacional con 2 4 ineses secos y 1400 

2000 min de lluvia anual. Estratos arbóreos 2, con emergentes mayormente 
deciduos, con muchas lianas macrófilas, epifitos xerofiticos (Tillandsia spp.). 

Espécies caracteristicas en Cuba: Ceiba pentandra , Guazuma ulmifolia , Luehea speciosa, 
Calycophyllum candidissimum , Cedrela mexicana , C. cubana , Swietenia mahagoni, Hibiscus eia - 
lus, Calophyllum antillanum ssp. antillanum , Cupania glabra, Lonchocarpus domingensis, L. 
latifolius, Roystoea regia, Dipholis salicifolia , Mastichodendron foetidissimum , etc. 


12.1. Orden: LONCHOCARPO-CEIBETALIA Borhidi y Muniz ord. n. 
Bosques siempreverdes estacionales de las llanuras y cuencas pantanosas 

en las Antillas con 2 estratos arbóreos con algunos elementos deciduos. Espécies 
caracteristicas del orden (enumeradas en la clase). 

12.1.1. Alianza: Guazunio-Cupanion Borhidi y Del Risco al. n. 

Bosques siempreverdes estacionales meso-macrófilos con pocos elemen¬ 
tos deciduos. 

Asociaciones estudiadas en Cuba: 

Hibisco-Calophylletum antillanae Del Risco ass. n. 

Guazumo-Ceibetum Borhidi ass. n. 
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Spondiato- Boystonietiim Ciferri 1936 (secundaria) 

Mastichodendro-Dipholietiini salicifoliae Borhidi y Muhiz ass. n. 

12.1.2. Alianza: II ibisco-Sì rietenion mahayoni Del Riscoy Borhidi al. n. 
Bosques siempreverdes estacionales de las cuencas pantanosas regolar¬ 
mente inundadas, con elementos noto-rnicrófilos y deciduos. 

Asociaciones estudiadas en Cuba: 

Lysilomo-Metopietum hrownei Borhidi y Del Risco ass. n. 
Calophyllo-Swietenietum mahagoni Del Risco ass. n. 

12.2. Orden: OXANDRO-BURSERETALIA Borhidi y Muhiz ord. n. 

Bosques semideciduos de las Antillas con 2 estratos arbóreos; el superior 

de basta 20 25 in de altura, formado mayormente por àrboles deciduos. 

Comunidades muy comunes en las zonas llanas y colinosas, hajo un clima 
estacional con 3 6 meses secos y 800 1600 inni de lluvia anual. Suelos 

mayormente calizas pedregosas moderadamente profundas. 

Espécies caracteristicas en Cuba: Bursera simaruba , Spondias mombin, Andini inermis t 
Cordia collococca, C. gerascanlhus, Cellis trinervia, Zanthoxylum elephantiasis , Casearia hirsuta, 
C. spinescens . Jacaranda coerulea, Pithecellobium cubense , Samanea somari, Buche navi a capitala, 
Amyris eleniifera, etc. 

12.2.1. Alianza: O.raììdro-llurserion Borhidi y Muhiz al. n. 

Caràcteres del orden. Asociaciones estudiadas en Cuba: 

Mastichodendro-Burseretum Borhidi y Muhiz ass. n. 

Zanthoxylo-Burseretiini Borhidi ass. n. 

Mastichodendro-Trichilietum liirtae Schubert et al. 1979. 


13. Clase: TABEBUIO-BURSERETEA Knapp 1964 

Bosques y semidecidous deciduos o formados por elementos mayormente 
deciduos, con 1 2 estratos arbóreos; el superior formado por àrboles deciduos, 

en el inferior se encuentran àrboles deciduos o siempreverdes esclerófilos. Se 
distribuyen en las llanuras y zonas colinosas, mayormente sohre calizas ped¬ 
regosas bajo un clima estacional marcadamente seco, con 5 7 meses secos 

o bajo un clima màs humedo, pero condicionados edàficamente en las areas 
de carso cònico (pie de mogotes), de carso subcostero (diente de perro) y en 
zonas arenosas. 

Espécies caracteristicas: Bursera simaruba , Gossypiospermum praecox , Cordia gerascan¬ 
lhus, Celtis trinervia , Hebestigma cubense, Lysiloma bahamensis. Catalpa punclata , Bombacopsis 
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cubensis , Ilildegaardia cubensis , Tabebuia espéc. div.. Piscidia espéc. div., Guettarda ovata , Dry- 
petes espéc. div., Savia sessiliflora , Hypelate trifoliata , Pithecellobium lentiscifolium , Alvaradoa 
amorphoides ssp. psilophylla , con algunas cactàceas en el sottobosque y muchas iianas. 

13.1. Orden: TABEBUIO-BURSERETALIA Knapp 1964 
Caràcteres de la clase. 

13.1.1. Alianza: Lysilomo-Burseriori simarubae Borhidi al. n. 

Bosques deciduos mesófilos subcosteros mayormente mas altos (15 — 
20 m) con elementos siempreverdes. 

Asociaciones estudiadas en Cuba: 

Lysilomo-Burseretum simarubae Borhidi y Del Risco ass. n. 

13.1.2. Alianza: Piihecellobion lentiscifolii Del Risco al. n. 

Bosques deciduos micrófilos sobre diente de perro, mayoi mente de una 
altura de menos de 15 in., pobres en espécies. 

Asociaciones estudiadas: 

Spondiato-Pithecellobietuni lentiscifolii Borhidi y Del Risco ass. n. 


14. Clase: COCCOTHRINACETO-PLUMERIETEA Knapp 1964 em. Borhidi 

Bosque arbustosos bajos por parte deciduos, ricos en Iianas y en elemen¬ 
tos siempreverdes esclerófilos, nominados en la literatura mayormente coin 
“monte seco”. Crecen mayormente sobre caliza erosionada, climàticamente 
condicionados, en las terrazas costeras y subcosteras y en los mogotes, bajo un 
clima estacional con 7 9 meses secos, frecuentemente bixérico, y 600 1200 

mm de lluvia anual, o se hallan en climas mas hiimedos monoxéricos, con¬ 
dicionados edàficamente en paredones y topes de carsos cónicos (mogotes). 

Knapp incluyó en està clase los pinares arenosos y serpentinosos también, 
que obviamente ni por critérios fisionómicos ni por composición floristica pue- 
den pertenecerse en està unidad, sino representan una clase completamente 
distinta: Byrsonimo-Pinetea. Las comunidades de està clase de distribuyen en 
las Antillas y Bahamas. 

Espécies caracteristicas: Coccothrinax espéc. div.. Piumeria espéc. div., Bumelia espéc, 
div., Coccoloba diversifolia , Canella winterana , Omphalea espéc. div., Bursera simaruba, Ateram- 
nus lucidus , Gyminda latifolia , Crossopetalum rhacoma , Eugenia maleolens , Amyris balsamifera , 
Tabebuia myrtifolia , Jacquinia brevifolia , J. keyensis , Guajacum officinale , G. sanctum , Erylh- 
roxylon espéc. div., Capparis espéc div., Malpighia espéc. div., Krugiodendron ferreum , Grim- 
meodendron eglandulosum , Thrinax espéc. div., Picrodendron espéc. div., Metopium broivnei , 
Guapira ( Torrubia ) espéc. div., Lanlana involucrata , Cordia espéc. div., Bourreria succulenta , 
Ficus jacquinifolia . liippomane mancinella , Diospyros grisebachii , Selenicereus grandiflorus , 
Pilosocereus espéc. div., Dendrocereus nudiflorus. 
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14.1. Orden: EUGENIO-METOPIETALIA TOXIFERI Knapp 1964 

Bosques arhustosos subcosteros de las Aulii 1 as y Bahamas. 

Espécies caracteristicas en Cuba: Metopium broivnei , M. toxiferum , Thrinax radiata. 
Coecothrinax borhidiana , C. litoralis , C. fragrans , Piumeria obtusa , P. keyensis , P. tubero alata , 
Omphalea trichotoma , Krugiodendron ferreum , Grirnmeodendron eglandulosum , Picrodendron 
macrocarpurti , Calyptranlhes pallens , C. dodecandra , Colubrina arborescens , C. elliptica , C. cuben- 
sis , Guapira longifolia , Castela espéc. div., Coccoloba diversifolia , Dipholis salicifolia , Bumelia 
celastrina , B. glomerata ssp. horrida , Pouteria domingensis , Thouinia espéc. div.. Croton lucidus. 

14.1.1. Alianza: Eugenio-Capparidion Borhidi al. n. 

Bosques arhustosos subcosteros de las Antillas Mayores sobre caliza de 
madrepora en las terazas calizas cercanas a las costas. Se caracterizan por la 
participación de àrboles deciduos y siempreverdes, palmas, de frutices siempre- 
verdes por parte espinosos y de algunas cactàceas columnares o arborescentes 
y otros suculentas. 

Espécies caracteristicas: Capparis flexuosa , C. cynophallophora , Picrodendron macro• 
carpimi , Colubrina elliptica , Hippomene maneinella. Tabebuia myrtifolia , Krugiodendron fer¬ 
reum , Grimmodendron eglandulosum , Eugenia maleolens , Coccoloba diversifolia , Catalpa punc- 
tata , Bourreria succulenta , Cordia galeottiana , C. sebestena , Opuntia dillenii s.l. 

Asociaciones estudiadas en Cuba: 

Picrodenclro-Burseretuni simarubae Del Bisco ass. n. 

Griiiimeodendro-Gochnatietum sagraeanae Borhidi ass. n. 
Krugiodendro-Drypetetum Ciferri 1936 

Sarcomphalo-Reynosietuiii septentrionalis Borhidi ass. n. 

14.2. Orden: BOMBACOPSI-THRINACETALIA Borhidi ord. n. 

Bosques arhustosos secos, frecuentemente abiertos, de Cuba Occidental 
con palmas, àrboles deciduos, xerofìticos o provistos de organos aptos para 
accumulación de agua, ricos en suculentas mayormente rastreras o rosuladas, 
y en lianas. E1 estrato herbàceo a menudo està formado por brorneliàceas 
epifiticas. 

Espécies caracteristicas: Thrinax morrisii , Bombacopsis cubensis , Erylhrina cubensis , 
Agave tabulata , Thouinia nervosa , Tabebuia anafensis , T. calcicola , Piumeria nervosa , Termi- 
nalia neglecta , Ateramnus brachypodus , Oplonia purpurascens , Leptocereus espéc. div., Vitex 
divaricata ssp. cubensis , Celtis iguanaea , Pristimera coriacea , Cuervea integrifolia , Psidium scopu- 
lorum , Rochefortia spinosa , Lantana strigosa , Malphigia roigiana. 


14.2.1. Alianza: Spathelio-Gaussion Borhidi al. n. 

Bosques arhustosos de mogotes de Cuba Occidental, que crecen sobre 
caliza juràsica “azul” muy dura (Sierra de los Organos, Sierra de la Giiira, 
Pan de Guajaibón). Sus composición floristica es muy rica en espécies con alto 
prociento de endémicos. 
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Espécies caracteristicas: Spathelia brittonii , Gaussia princeps , Ceratopyxis verticillata , 
Bursera shaferi , Ekmanianthe actinophylla , Portlandia penduta , Guettarda calcicola , Eugenia 
galeata , E. cristata , Lobelia cubana , Tetrazygia lanceolata s.l., Lantana strigosa , Auerodendron 
acuminatimi , Bourreria mucronata , 1?. polyneura , Leptocereus assurgens , L. ekmanii , Vriesea 
dissitiflora , Omphalea hypoleuca , Ancistranthus harpochiloides. 

Asociaciones estudiadas: 

Ceratopyxi-Gaussietum principis Borhidi ass. n. 

Vrieseo-Bombacopsidetuin cubensis Borhidi ass. n. 

Bombacopsi-Gaussietum principis Borhidi ass. n. 

14.2.2. Alianza: Thvinacion inorrisii Borhidi al. n. 

Bosques arbustosos de mogotes sobre calizas blandas terciàrias de Cuba 
Occidental (Sierra del Rosario, Sierra de Anafe, Mogotes de Tapaste y Jaruco, 
Alturas de Habana y Matanzas) pobres en espécies y con bajo porcicnto de 
endemicos. 

Espécies caracteristicas: Cellis trinervia , Cordia gerascanthus , Hebestigma cubense , Gossy- 
piospermum praecox , Tabebuia myrtifolia. T. anafensis. Leptocereus leoni , Eugenia espéc. div., 
Tournefortia maculata , Ficus laevigata , Pseudocarpidium neglectum , Sapium leucogynum , Pic- 
ramnia pentandra , etc. 

Asociaciones estudiadas: 

Boiiibacopsi-Thrinacteum morrisii Borhidi et Muiìiz ass. n. 

Celtidi-Hebestigmentum cubensis Borhidi ass. n. 

14.3. Orden: TABEBUIO-COCCOTHRINACETALIA Borhidi et Muniz ord. n. 

Bosques arbustosos de mogotes sobre calizas terciàrias en las montanas 
de Cuba Central y Orientai (Sierra de Escambray, Sierra Maestra, Mogotes del 
Masizo Sagua-Baracoa) ricos en espécies y con alto porciento de endémicos; 
ricos en palmas, àrboles y arbustos esclerófilos y lianas, a menudo con cactàceas 
columnares, pero sin bromeliàceas epifiticas en el estrato herbàceo, sino con 
una abundancia de Pileas. 

Espécies caracteristicas: Coccothrinax espéc. div., Hemithrinax compacta , Tabebuia espéc. 
div., Zanthoxylum coriaceum , Gesneria heterochroa , G. cubensis , Phyllanthus epiphyllanthus ssp. 
dilatatus , Neobracea susannina , iV. howardii , Eupatorium carsticolum , Synapsis ilicifolia , Thoui - 
nia espéc. div., Euleria tetramera , Selenicereus urbanii , Marcgravia rectiflora , Savia erythro - 
xyloides var. parvifolia , Garrya fadyenii , Pilea espéc. div. 


14.3.1. Alianza: Tabebuio-Coccothriìiacion Borhidi y Muniz al. n. 

Bosques de mogotes representadas en areas mayormente aisladas por 
asociaciones vicariantes, compuestas de espécies distintas de mismos géneros, 
corno Coccothrinax , Tabebuia , Pilea , Gesneria , Thouinia etc. En las cumbres 
mas elevadas los elementos de los bosques de mogote se entremesclan con 
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espécies de pluvisilvas montanas formando comunidades especiales de mogo- 
tcs altos. 

Asociaciones estudiadas: 

Coccothrinacio-Tabebuietum albicanlis Borhidi y Muniz ass. n. 

Tabebuio sau valici-Garry et um Borhidi et Muniz ass. n. 

Ekmanio-Erythroxyletum baracoénsis Borhidi ass. n. 

14.4. Orden: LANTANO-COKDIETALIA Borhidi ord. n. 

Matorrales costeros y càrsicos muy secos sobre caliza vinculados a la 
zona semidesertica, bajo un clima monoxérico, en Cuba mayormente bixérico, 
formado por arbustos y àrboles pequenos deciduos o mayormente esclerófilos, 
micro-nanófilos y espinosos. Se distribuyen en todas las Antillas y Bahamas, 
mayormente en las terrazas subcostcras muy secas. 

Espécies caracteristicas: Latitarla espéc. div., Cordia espéc. div., Jacquinia berterii , Cro¬ 
ton espéc. div., Pseudocarpidium espéc. div., Guajacum officinale , Bursera glauca , Guettarda 
espéc. div., Haitiella espéc. div., Coccothrinax espéc. div., Eugenia espéc. div., Spirotecoma spira- 
lis , Tabebuia espéc. div., Melocactus espéc. div., Maytenus buxifolia ssp. cochlearifolia , Oplonia 
espéc. div., Bellonia espéc. div., Diospyrus grisebachii , Catesbaea espéc. div., Leucocroton 
microphyllus. 

14.4.1. Alianza: Latitano-Cordion Borhidi al. n. 

Matorrales costeros moderadamente secos, micrófilos, con pocos elemen- 
tos espinosos. En Cuba se encuentran mayormente en las costas rocosas de 
Cuba Central y Occidental. 

Espécies caracteristicas: Cordia sebestena , C. galeottiana , C. globosa ssp. humilis , Latitano 
involucrata , Savia bahamensis , Oplonia tetrasticha , Linociera bumelioides , Caesalpinia pauciflora , 
Malpighia pallens , Tabebuia myrtifolia , T. capotei , Vitex espéc. div. 

Asociasiones estudiadas: 

Linociero-Savietum bahamensis Borhidi y Del Kisco ass. n. 

Tabebuio-Viticetum guanahacabibensis Borhidi et Capote ass. n. 

14.4.2. Alianza: P seudocarpidio-G nettar dion Borhidi et Muniz al. n. 

Matorrales muy secos formados por arbustos y arbolitos micro-, nano- y 

leptófilos y espinosos mayormente sobre terrazas calizas rocosas, con una parti- 
cipación notable de cactàceas. En Cuba se encuentran en las costas de Norte 
y Sur de Oriente. 

Espécies caracteristicas: Pseudocarpidium avicennioides , P. multidens , Cordia leuco- 
sebestena , C. curbeloi , C. pulverulenta , Guettarda cueroensis , G. coxiana , G. rigida , Thouinia 
pseudopunctata , T. strida , Rondeletia acuminata , /f. ingrata , Myrtus oonophylla , Guajacum 
officinale , Tabebuia libanensis , T. polymorpha , Coccothrinax alexandri , C. munizii , Callicarpa 
bucheri , Piumeria lanata. 
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Asociaciones estudiada en Cuba: 

Guettardo-Coccothrinacetum munizii Borhidi et Muniz ass. n. 
Pseudocarpidio-Guetterdetum cueroensis Borhidi ass. n. 
Erythroxylo-Coccothrinacetum alexandri Borhidi y Muniz ass. n. 

14.4.3. Alianza: Crotono-Lantanion Borhidi al. n. 

Matorrales muy secos, naturales o antropicamente + influenciados, for- 
mados por arbustos rnicro-, nano- y leptófilos sobre suelos poco profundos 
arenosos, con menos cactàceas y elementos espinosos. Se distribuyen en todas 
las Antillas, en Cuba especialmente en las costas de Matanzas y Sur de Oriente. 


Espécies caracteristicas en Cuba: Croton litoralis , C. litoralis ssp. rugelianus , C. belulinus y 
C. corallicola, C. rosmarinoides, C. myricifolius, C. tenuiramis, C. stenophyllus , C. excisus, C. 
punctatus , Lontana parvifolia , L. involucrata, L. arida, Cordia globosa ssp. humilis, C. lepto - 
dada, C. corallicola, C. brittonii , iVeea shaferi, Heliotropium ternatum. Eugenia coivellii, Myrtus 
cabanasensis, Thouinia leonis, Mollugo cuneifolia, Callicarpa bucheri, etc. 

Asociaciones estudiadas en Cuba: 

Eugenio-Crotonetum rosmarinioidis Borhidi y Muniz ass. n. 

Cordio-Crotonetuiii stenopliylloidis Borhidi ass. n. 

Heliotropio-Pithecellobietuni hystricis Borhidi ass. n. 


15. Clase: COCCOLOBETEA UVIFERAE Del Risco cl. n. 

Matorrales o bosques siempreverdes monodominantes de las costas areno- 
sas de las Antillas, Bahamas y Florida. Por su fisionomia, estructura formada 
por un solo estrato, caràcter deciduo, y composición muy pobre en espécies, 
debe considerarse una clase separada de la Coccothrinaci-Plumerietea , al cuàl 
fue clasificado por Knapp. Espécies caracteristicas del orden. 

15.1. COCCOLOBETALIA UVIFERAE Knapp 1964 

Caràcteres de la clase: Este orden originalmente fue clasificado por 
Knapp dentro de la clase Coccothrinaci-Plumerietea. 

Espécies caracteristicas: Coccoloba uvifera, Leucaena leucocephala. Thespesia populnea , 
Erithalis fruticosa, Hippomane mancinella , Conocarpus erecta. Bursera simaruba, Chrysobalanus 
icaco, Crossopetalum rhacoma , Thrinax radiata. 

15.1.1. Alianza: Coccolobion uviferae Borhidi y Muniz al. n. 

Caràcteres de la clase. Asociaciones estudiadas en Cuba: 

Coccolobetum uviferae (Gleason y Cook 1929) Ciferri 1936 
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Coccolobo-Thrinacetum radiatac Borhidi y Muniz ass. n. 
Bursereto-Thrinacetuin radiatae Borhidi y Muniz ass. n. 

Thrinax wendlandiana-Bursera simaruba Ges. Schubert et al. 1979. 

15.1.2. Alianza: Leucaetlion leucoceplìalae Borhidi y Muniz al. n. 

Matorrales o bosques bajos densos costeros de las costas arenosas libera¬ 
mente arcillosas o fangosas. 

Asociaciones estudiadas: 

Leucaenetuni leucoeephalae (Stoffers 1956) Borhidi y Muniz 


16. Clase: BYRSONIMO-PINETEA CARIBAEAE Samek et Borhidi cl. n. 

Pinares y eneinares de llanuras y alturas bajas en Honduras, Nicaragua, 
Cuba Occidental, Bahamas y Florida, sobre suelos àcidos de arenas hlancas, 
pizarras y latosoles, raramente sobre ealizas. Los bosques originales mayor- 
mente estan antropicamente destruidos o modificados en sabanas. 

Espécies caracteristicas: Pinus caribaea s.l., P. tropicalis , P. elliottii , Quercus oleoides 8.1., 
Qu. minima , Qu. myrtifolia , Qu. pumila , Byrsonima crassifolia y espéc. div., Curatella americana , 
Coccothrinax espéc. div., Myrica cerifera , Miconia ibaguensis , M. splendens , Conostegia xala- 
pensis , Blechnum serrulatum ssp. roigii , Pteridium caudatum , Andropogon espéc. div., Aristida 
espéc. div., Rhynchospora espéc. div., Trachypogon espéc. div., Leptocoryphium lanatum , Axo- 
nopus espéc. div. 

16.1. Orden: PINETALTA TR0P1CALIS-CARIBAEAE Samek em. Borhidi 

ord. n. Pinares de Cuba Occidental e Isla de Pinos. 

Espécies caracteristicas: Pinus caribaea ssp. caribaea , P. tropicalis , Coccothrinax mira - 
guaina ssp. arenicola , Pachyanthus poiretii , P. cubensis , P. ivrightii , Hondeletia correifolia , 
Vaccinium cubense ssp. ramonii , Purdiaea cubensis , Tetrazygia delicatula, llypericum styphelioi - 
des, Hyptis minuti folio, Parathesis cubana , Tabebuia lepidophylla , Sachsia polycephala , Andro¬ 
pogon gracilis , ^4. virginicus , Aristida refracta , /I. vilfifolia , Arundinella deppeana, Mesosetum 
loliiforme , etc. 

16.1.1. Alianza: ^4coeiorr«/)/fo-Pim*on tropicalis Samek al. II. 

Pinares abiertos o cerrados de las pizarras duras y arenas blancas, cuazo- 
sas, facilmente sahanizables, distribuidas en la Isla de Pinos, en ei Sur de la 
Prov. Pillar del Rio e Istmo de Guanahacabibes, donde desaparecieron casi 
por completo en los ultimos anos. Se encuentran también en la parte Occidental 
y sur-occidental de la Sierra de los Organos, sobre pizarras cristalizadas, duras. 

Espécies caracteristicas: Pinus tropicalis , Acoelorraphe ivrightii , Colpolhrinax ivrightii , 
Chaetolepis cubensis , Miconia androsaemifolia , Cuphea pseudosilene , Pachyanthus cubensis , Cro¬ 


ccia Botanica Academiae Scientiarum Hungaricae 25, 1979 


284 


BORHIDI, A.—MUSlZ, O.—DEL RISCO, E. 


fon cerinus , C. craspedolrichus , Byrsonima verbascifolia , B. pinetorum , P. ivrightiana , Calyptran - 
f/ies pinetorum , Melochia savannarum , Befaria cubensis , Favonio inlermixta , Lyonia vaccinioi. 
des , Polygala squamifolia , P. urightii. 

Asociaciones estudiadas: 

Paepalantho-Pinetiini tropicalis Samek 1969 

Eragrosti cubensi-Pinetum tropicalis Samek ap. Hadac 1971 

16.1.2. Alianza: Medino-Acoelorraphion wrightii Hadac 1971 
Palmares en lugeras pantanosos o cenagosos, distróficos u oligotróficos 

sobre turba o mayormente sobre arena bianca humeda o inundada. Comuni- 
dades - ricas en espécies. 

Espécies caracteristicas: Acoelorraphe urightii , Colpothrinax ivrightii , Myrica cerifera , 
Blechnum serrulatum. 

Asociaciones estudiadas en Cuba: 

Blechno-Acoelorraphetuni wrightii Hadac 1971 

Chrysobalano-Colpothrinacetum wrightii Borhidi y R. Capote ass. n. 

16.1.3. Alianza: Neomazaeo-Pinion caribaeae Borhidi al. n. 

Pinares cerrados sobre latosoles y serpentinas de la Sierra de Cajalbana. 

Espécies caracteristicas: Neomazaea phialanthoides , IV. tinifolia , Psidium cymosum , 
Tetrazygia coriacea , Coccothrinax yuraguana , Phania cajalbanica , Agave cajalbanensis , Gesneria 
ferruginea , Sauvallella immarginata , Mitracarpus glabrescens , Hyperbaena columbica , Tabebuia 
lepidota , Eugenia rigidifolia , Jacquinia brunnescens , Rondeletia longisepala , Phyllanthus orbi- 
cularis , Vernonia valenzuelana , E. cubensis , Heptanthus ranunculoides , Lescaillea equisetiformis , 
Hheedia fruticosa, Erythroxylum minutifolium , Anemia cajalbanica. 

Asociaciones estudiadas: 

Neoniazaeo-Pinetum caribaeae (Samek 1969) Borhidi 
(Syn.: Pinetum caribaeae cajalbanensis typicum Samek) 

Guettardo valenzuelanae-Pinetuin Borhidi ass. n. 

Agavo cajalbanensi-Pinetum caribaeae Samek 1969 

16.1.4. Alianza: Pachyantho poiretii-Pinion caribaeae Borhidi y Capote 
al. n. 

Pinares de las areniscas duras y escpiistosas (formación “San Cayetano”) 
en las Alturas pizarras de las Sierras de los Organos y del Rosario, mono- 
dominantes o con la codorninancia del encino cubano. 

Espécies caracteristicas: Pinus caribaea , Quercus oleoides ssp. sagraeana , Pachyanthus 
poiretii , P. cubensis , Clidemia neglecta , Vaccinium cubense ssp. ramonii , Clidemia strigillosa , 
Odontosoria ivrightiana , Miconia ibaguensis . M. prasina , Phania matricarioides , Ossaea parvi - 
folia, Rhus copaliina ssp. leucantha , Xylopia aromatica. 
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Asociaciones estudiadas: 

Querco-Pinetum caribaeae Samek Borhidi y Capote ass. n. 
Querco-Pinetum tropicali* Samek ass. n. 

Pi uri uni tropiealis Samek 1969 
Pinetum caribaeae Samek 1969 

Byrsonimo-Pinetuni tropicalis-caribaeae Borhidi et Capote ass. n. 

16.2. Orden: QUERCETALIA OLEOIDIS Borhidi ord. n. 

Encinares esclerófilos siempreverdes de las llanuras y alturas hajas en 
Honduras y Nicaragua, Mexico, Cuba Occidental y Florida. 

16.2.1. Alianza: Quervion sagraeanae Borhidi y Capote al. n. 

Encinares siempreverdes de Cuba Occidental, sobre suelos profundos de- 
rivados de areniscas (formación “Cayetano”) o en suelos pardo-amarillos areno- 
sos. En su composición floristica se unni espécies de pinares y de los bosques 
tropicales semideciduos. 

Espécies caracteristicas: Quercus oleoides ssp. sagraeana, Xylopia armalica, Amaioua 
corymbosa, Alibertia edulis, Eliconia ibaguensis , M. splendens , Henriettea patrisiana , Pithecello- 
bium cubense , Tabebuia lepidophylla, Didymopanax m or otoioni , Davilla rugosa , Clidemia espéc. 
div.. Eugenia punicifolia , Psidium salutare , Conostegia xalapensis, Eugenia farameoides , Cocco- 
cypselum hirsulum, Clusia minor , Cordia lineata, etc., Andropogon espéc. div., Ichnanthus maya- 
rensis , Seteria cubensis , Rhynchospora cephalotoides. 

Asociaciones estudiadas: 

Miconio ibaguensi-Quercetum sagraeanae Borhidi y Capote ass. n. 
Rhynchosporo-Quercetum sagraeanae Borhidi ass. n. 


17. Clase: CASEARIO-PINETEA CUBENSIS Borhidi y Muniz el. n. 

Pinares de Cuba Orientai sobre suelos primarios o latosoles àcidos de- 
rivados de serpentina con una composición floristica riquisima de muy alto 
porcentaje de endémicos. 

Espécies endémicas: Pinus cubensis, Coccothrinax orientatisi Bactris cubensis. Lyonia 
macrophylla. L. glandulosa, L. myrinifolia , Casearia crassinervis , C. moaensis. C. ophiticola , 
Clerodendron nipense , Gesneria duchartreoides. G. pachyclada, G. norlindii , Clerodendron nipense, 
Galactia rudolphioides , Ossaea pauciflora , Myrtus ehm unii, M. ophiticola, Rondeletia canelli - 
folio, li. stellata, Ouratea striata. Anemia coriacea s.l., Eupatorium ayapanoides, E. lantani- 
foli um, E. polystrictum. Eugenia pinetorum, Baccharis scoparioides, B. shaferi, Vernonia espéc, 
div., Odontosoria aculeata, Bisgoeppertia scandens, Vaccinium cubense ssp. cubense, V. alainii. 
Schmidtottia shaferi. Jacaranda arborea, Coccoloba shaferi , Siphocampylus espéc. div., etc. 
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17.1. Orden: PINETALIA CUBENSIS Borhidi y Muniz ord. n. 

Caracteres de la clase. 

17.1.1. Alianza: Guettardo-Pinion cubensis Borhidi al. n. 

Pinares xerotérmicos de alturas bajas sohre latosoles y los pinares al)iertos 
saxicolas de serpentinas, con un estrato arbustivo siempreverde desarrollado, 
formado por los elementos endémicos de los matorrales de las serpentinas de 
Cuba orientai (charrascales). 

Espécies caracteristicas: Anemia coriacea s.l.. Casearia espéc. div., Euphorbia helenae , 
Tabebuia simplicifolia , Piumeria clusioides , Clerodendron nipense , Dracaena cubensis , Guettarda 
crassipes , G. monocarpa , G. ferruginea , Agave shaferi , Ariadne shaferi , Tabebuia pinetorum , 
Rheedia ophiticola , Eugenia cycloidea , Mouriri emarginata , Linodendron aronifolium , etc. 

Asociaciones estudiadas: 

Aneniio coriaceae-Pinetuni cubensis (Samek 1974) Borhidi 

Euphorbio helenae-Pinetuni cubensis (Samek 1974) Borhidi 

Agavo shaferi-Pinetum cubensis (Samek 1974) Borhidi 

Dracaeno-Pinetum cubensis Borhidi ass. n. 

17.1.2. Alianza: dwdropojfom-Pmion cubensis Borhidi al. n. 

Pinares mesofilos y montanos de Cuba Orientai sobre latosoles de ser¬ 
pentinas, con arboles siempreverdes entremezclados y un estrato erbàceo de- 
sarollado. 

Espécies caracteristicas: Pinus cubensis , Tabebuia dubia , Scolosanthus lucidus , Spirote - 
coma apiculata , Hieronyma nipensis , Clethra cubensis , Guatteria cubensis , Mettenia espéc. div., 
Miconia cerasiflora , M. obovata , Ossaea rufescens , 0. munizii , 0. pinetorum , 0. pseudopinetorum , 
Cor dia pedunculosa , C. utermarkiana , C. moaensis , C. toaensis , Alsophila aqulina , Nephelea 
pubescens , Eupatorium grandiceps , Psychotria moaensis , Lyonia obovata , L. macrophylla , L. 
longipes , Cestrum buxoides , Calycogonium grisebachii , Cyrilla nipensis , Myrica shaferi , J/e* mac- 
fadyenii , etc. 

Asociaciones estudiadas: 

Rhynchosporo-Pinetum cubensis (Samek 1974) Borhidi 

Shafero-Pinetum cubensis Borhidi y Muniz ass. n. 


18. Clase: PHYLLANTHO-NEOBRACETEA VALENZUELANAE Borhidi y 
Muniz cl. n. 

Matorrales siempreverdes, mayormente espinosos de serpentinas en las 
llanuras y alturas bajas a medianas de Cuba, formados por arbustos y arbolitos 
esclerófilos micro-, nano- y leptófilos con muchos elementos espinosos y alto 
porcentaje de espécies endémicas. 
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Espécies caracteristicas: Phyllanthus orbicularis y espéc. div., Neobracea valenzuelana, 
Moacroton espéc. div., Leucocroton espéc. div., Harpalyce espéc. div., Buxus espéc. div.. Cocco- 
loba espéc. div., Euphorbia (sect. Euphorbiodendron), Erythroxylon minutifolium, Annona bui - 
/ala, Myrtus anomala , Tabebuia lepidota, Notodon espéc. div.. Piscidia cubensis, Malpighia 
nummulariifolia , M. cnide , Rondeletia camarioca , E. savannarum , Cynanchum ophiticola , C. 
orientensis, Passiflora cubensis, Zanthoxylum dumosum, Bourreria divaricata , //. microphylla , etc. 

18.1. Orden: ARIADNO-PHYLLANTHETALIA Borhidi y Muniz ord. n. 

Matorrales espinosos de las llanuras, zonas colinosas y alturas medianas 

de las montanas de serpentinas en Cuba Orientai, formados por espécies y 
géneros endémicos sobre suelos pedregosos esqueléticos (rendzinas de serpen¬ 
tina) o latosoles muy maduros con estratos de mocarrero. E1 orden es muy 
rico en comunidades, y estudios futuros van a servir para la distinción de 
alianzas varias. 

Espécies caracteristicas: Ariadne shaferi s.l., Phyllanthus myrtilloides s.l., Ph. chamae- 
cristoides s.l., /Vi. comosus , /Vi. chryseus, Ateramnus recurvus, Rheedia ophiticola. R. polyneura, 
//. revoluta , //. ruscifolia, Moacroton revolutus, Adenoa ( Piriqueta ) cubensis , Pseudocarpidium 
pungens. Crossopetalum ternifolium s.l., Galactia revoluta , Annona sclerophylla , Calycogonium 
rosmarinifolium s.l., C. moanum , Schmidtottia espéc. div., Euphorbia podocarpifolia , E. helenae, 
Coccoloba nipensis , C. acunae , C. praestans , Byrsonima minutifolia , B. biflora , Machaonia nipen- 
sis , Antirhea abbreviata s.l., Xylosma buxifolium. Guetlarda ferruginea , G. shaferi , Oplonia cuben¬ 
sis , Erythroxylum pedicellare , E. longipes , E. coriaceum , Spathelia pinetorum , S. splendens , etc 

18.1.1. Alianza: Ariad no- l*h lant li ioti Borhidi y Muniz al. n. 

Caracteres del orden. Asociaciones estudiadas: 

Spathelio-Bourrerietiini pauciflorae Borhidi ass. n. 

Byrsoniiiio-Myrtetuin acunae Borhidi ass. n. 

Antirheo-Acrosynanthetuni minoris Borhidi y Muniz ass. n. 

Jacqiiinio-Tahehiiietiiiii linearis Borhidi y Muniz ass. n. 

Myrto ophiticolae-Mouririetuni emarginatae Borhidi ass. n. 

Myrto ekinanianae-Moaerotonetuni leonis Borhidi ass. n. 

Spathelio splendenti-Gochnatietuni recurvae Borhidi ass. n. 

18.2. Orden: PHYLLANTHO-NEOBRACETALIA VALENZUELANAE Bor¬ 
hidi y Muniz ord. n. 

Matorrales siempreverdes esclerófilos, mayormente espinosos de las lla¬ 
nuras y alturas hajas de Cuba Central y Occidental (hasta la zona sepentinosa 
de Holguin). 

Espécies caracteristicas: Phyllanthus orbicularis , Neobracea valenzuelana , Tabebuia lepi¬ 
dota , T. trachycarpa , Rondeletia camarioca , E. venosa , //. savannarum , Eugenia camarioca , 
Scolosanthus crucifer s.l., Pseudocarpidium ilicifolium , Zanthoxylum dumosum , Oplonia nanno- 
phylla , Coccoloba armata , C. pallida , C. microphylla, Guetlarda calypirata, G. echinodendron, 
Galactia galactioides, Erythroxylon minutifolium, Copernicia macroglossa, C. hospita, Bursera 
angustata , Bonania emarginata, Bourreria divaricata, B. setoso-hispida , B. microphylla , etc. 
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18.2.1. Alianza: Neomazaeo-Reynosion retusae Borhidi y Capote al. n. 
Matorraies siempreverdes esclerófilos espinosos eri las serpentinas de la 

Sierra de Cajalbana y Sierra del Rosario con un numero considerable de 
endémicos. 

Espécies caracteristicas: Neomazaea phialanthoides. Reynosia retusa , Zanthoxylum cajal- 
banicum , Z. acunae , Buxus ivrightii , Scolosanthus acunae , Rheedia fruticosa , Leucocroton revolu- 
tus , Moacroton trigonocarpus , Machaonia dumosa , Bourreria badia , Coccoloba coriacea , Lescaillea 
equisetiformis, Agave cajalbanensis, Ayenia cajalbanensis , Helicteres trapezifolia , Pisonia petiola- 
ris, Rondeletia longibracteata , /?. venosa, Phyllanthus discolor. Eugenia rigidifolia, etc. 

Asociaciones estudiadas : 

Erythroxylo-Coccolobetum armatae Borhidi y Capote ass. n. 
Eugenio-Moacrotonetum trigonocarpi Borhidi y Capote ass. n. 
Zanthoxylo-Reynosietiim retusae Borhidi ass. n. 
Neomazaeo-Phyllanthetum orbicularis Borhidi et Capote ass. n. 

18.2.2. Alianza: Coccothriancio-Tabebuion lepidotae Borhidi y Mufiiz al. n. 
Matorraies y bosques arbustosos bajos espinosos de serpentina de Culla 

Occidental (provincias Habana y Matanzas). 

Espécies caracteristicas: Bucida ophiticola , Leucocroton havanensis , L. moncadae , Lasio- 
croton bahamensis , Eugenia sauvallei , Psidium havanense , Harpalyce cubensis. H. suberosa , 
Buxus flaviramea , Reynosia intermedia , Gossypianthus heterophyllus , Melocactus matanzanus , 
Moacroton revolutus. Acacia daemon, etc. 

Asociaciones estudiadas: 

Pseudocarpidio-Bucidetum ophiticolae Borhidi ass. n. 

Eugenio-Coccothrinacetum roseocarpae Borhidi ass. n. 

Coccothrinaci roseocarpae-Bucidetum ophiticolae Berazain ass. n. 

18.2.3. Alianza: Guettardo-Jacarandion cowellii Borhidi y Muniz al. n. 
Matorraies esclerófilos siempreverdes espinosos sobre serpentinas de las 

llanuras y alturas bajas de Cuba Centro-Oriental (Serpentinas de Motembo, 
Santa Clara, Camaguey y Holguin), formados por àrboles y arbustos micro-, 
nano- y leptófilos con muchos endémicos vicariantes locales. 

Espécies caracteristicas: Guettarda clarensis , G. roigiana, G. camagueyensis, G. shaferi, 
Zanthoxylum nannophyllum, Coccoloba geniculata. Jacaranda coivellii , Pictetia marginata , P. 
spinifolia, Behaimia cubensis , Notodon savannarum , Henoonia myrtifolia , Croton heteropleurus , 
C. camagiieyanus , C. holguinensis , C. nephrophyllus , C. acunae , Eugenia espéc. div., Copernicia 
cowellii , C. pseudorigida , C. hospita , Coccothrinax clarensis , C. camagueyana , C. garciana , Tabe¬ 
buia trachycarpa , Platygyne parvifolia , Machaonia subinermis , M. urbinoi , M. minutifolia , 
Jacquinia shaferi , Karwinskia oblongata , orbiculata, Daphnopsis longifolia , etc. 
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Asociaciones estudiadas: 

Rondeletio-Guettardetum clarensis Borhidi y Muniz ass. n. 

Copernicio cowellii-Tabebuietum trachycarpae Borhidi y Muniz ass. n. 
Erythroxylo-Crotonetum holguinensis Borhidi ass. n. 

Aeacio belairioidi-Spiroteeonietum holguinensis Borhidi ass. n. 


19. Clase: SABALO-ROYSTONIETEA Borhidi y Muniz en Borhidi y Herrera 
1977 

Sahanas* de hierbas y palmas altas formadas por lo comun secundaria- 
mente sohre suelos aluviales o latosolicos inayormente profundos bajo una 
influencia antròpica (quema y pastóreo) regularmente repetida. 

19.1. Orden: PASPALO-ROYSTONIETALIA Borhidi y Muniz ord. n. 
Sahanas con palma réal distrihuidas en las llanuras y zonas colinosas de 

Cuba Central sohre suelos latosolicos fértiles. 

19.1.1. Alianza: Ceibo-Roystoiiion Borhidi y Muniz en Borhidi y Herrera 
1977. 

Sahanas* con palma reai en suelos latosolicos profundos de las llanuras 
fértiles distrihuidas en las areas originalmente ocupadas porbosques humedos 
tropicales, condicionados por un clima estacionalmente seco en invierno con 
1 — 2 meses secos. 

Espécies caracteristicas: Roystonea regia , Ceiba pentandra , Spondias mombin, A adira 
inermis, Guazuma ulmifolia, Chrysophyllum oliviforme, Andropogon virginicus , A . caricosus, A. 
pertusus , Papalum notaturn , P. distichum, P. divaricatimi , P. fimbriatum, Panicum geminatum, 
P. caespitosum, P. pilosum , P. boliviensis , P. adspersum , Cyperus haspan , C. surinamensis , 
Setaria tenax , Sporobolus indicus , Imperata contrada , Reynaudia filiformis , Rhynchelytrum 
repens , etc. 

Asociaciones estudiadas: 

Paspalo-Roystonietuin regiae Borhidi ass. n. 

Andropogoni carieosi-Roystonietum regiae Borhidi ass. n. 

19.1.2. Alianza: Sanianeo-ltoysfonioìì Borhidi y Muiiiz en Borhidi y Herrera 
1977. 

Sahanas con palma reai sohre suelos medianamente fértiles, suelos lato- 
sólicos poco profundos de las llanuras. Se encuentran en areas de un clima 
estacionalmente seco con 3—6 meses secos, ocupadas originalmente por bosques 
semideciduos. 

* Para distinguir las sahanas neotropicalcs de las africanas correspondientes E. Del- 
Risco propone utilizar el termino: “Pseudosabana” 
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Espécies caracteristicas: Roystonea regia , Samanea saman , Peltophorum adnatum , Pithe- 
cellobium cubense , Psidium guayava , Anacardium edule , Bursera simaruba , Cordia gerascanthus , 
Paspalum plicatum , Andropogon saccharioides , Panicum ghisbreghtii , Setaria geniculata , Sor- 
ghastrum aetosum , Cassia aeschynomene , Stylosanthes hamata , Alysicarpus vaginatus , Pectis 
floribunda , Borreria verticillata y las gramineas y ciperàceas rnencionadas en la alianza anterior. 

Asociaciones estudiadas: 

Paspalo plicatuli-Sporoboletum indici Ciferri 1936. 

19.2. Orden: MAGNOCOPERNICIO-SABALETALIA Borhidi ord. n. 

Sabanas semiantrópicas mas o menos edàficamente condicionadas, esta- 
cionalmente inundadas en los valles de los rios, en suelos aluviales gleyizados 
o en suelos mocarreros. 

19.2.1. Alianza: Coperniciofl giganti-righiae Borhidi en Borhidi y Herrera 

1977. 

Sabanas estacionalmente inundadas sobre suelos gleyizados o sobre mo¬ 
carreros, por parte naturales, edàficamente condicionadas por la fluctuación 
extrema del nivel freàtico; por parte secundarias derivadas por la tala de los 
bosques aluviales de los rios en las llanuras de Cuba Centro-Oriental (Las 
Villas, Camagiiey y Oriente). 

Espécies caracteristicas: Copernicia gigas, C. baileyana , C. sueroana , C. rigida , C. hospita , 
C. vespertilionum , C. textilis , Belairia mucronata , Acacia espéc. div., Caesalpinia espéc. div., 
Pithecellobium espéc. div., Andropogon espéc. div., Scleria espéc. div., Rhynchospora espéc. 
div., Fimbristylis espéc. div., etc. 

Asociaciones estudiadas: 

Belairio-Copernicietum rigidae Borhidi ass. n. 

19.2.2. Alianza: iwdropojfont-SaboKon Borhidi en Borhidi y Herrera 1977. 

Sabanas naturales edàficas o semiantrópicas en suelos mocarrero esta¬ 
cionalmente inundados, condicionados por la fluctuación del nivel freàtico y 
por la quema. Se distribuyen mayormente en las llanuras de Cuba Occidental 
y Centro-Occidental (Provincias de Pinar del Rio, Habana y Matanzas, Isla 
de Pinos). 

Espécies caracteristicas: Sabal parviflora , Bucida subinermis , Belairia savannarum , 
Cameraria retusa , Croton sagraeanus , Caesalpinia savannarum , Acacia espéc. div., Cheilophyl - 
/am espéc. div., Andropogon virginicus , yi. saccharoides , ^4. gracilis , Paspalum distortum , Pani¬ 
cum stenodes , Eragrostis cubensis , Eriochloa setosa , Chloris cubensis , Setaria geniculata , Scleria 
espéc. div., Rhynchospora espéc. div., etc. 

Asociaciones estudiadas: 

Andropogoni-Sabaletum parviflorae Borhidi y Del Risco ass. n. 
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20. Clase: CURATELLO-BYRSONIMETEA Borhidi cl. n. 

Sabanas neotropicales secas de hierbas l)ajas sobre suelos de baja fer- 
tilidad arenosos o arcillosos provistos de un estrato de arrecife o rnocarrero. 
Las comunidades son caracterizados por grupos o individuos dispersos de 
arbustos siempreverdes esclerófilos, arbolitos micro- a leptófilos, pinos o pai- 
mas bajas. 

Espécies caracteristicas: Byrsonima crassifolia , B. verbascifolia , Curatella americana , 
Bulbostylis paradoxa , etc. 

20.1. Orden: PARVICOPERNICIO-COCCOTHRINACETALIA Borhidi y 
Muniz en Borhidi y Herrera 1977. 

Sabanas serpentinosas y arenosas semiantrópicas formadas por tala que- 
ma y pastóreo de los pinares y matorrales originales de mismos suelos. 

Espécies caracteristicas: Andropogon multinervosus , A. hirtiflorus , A. virgatus , A. graci - 
lis, Aristida espéc. div., Leptocoryphium lanatum , Eriochloa setosa , Eragrostis cubensis , Rhyncho- 
spora diodon , R. tenuis , Panicum aciculare , P. chrysopsidifolium , Ichnanthus mayarensis , etc. 

20.1.1. Alianza: Parvicopemicio-Cocvothrinacion Borhidi y Muniz en Bor¬ 
hidi y Herrera 1977. 

Sabanas serpentinosas de Cuba. 

Espécies caracteristicas: Copernicia macroglossa , C. pauciflora , C. coivellii , C. yarey, 
Coccolhrinax miraguama subespéc. div., C. pseudorigida , C. clarensis , C. camagiieyana , C. grrr- 
ciana, Rondeletia espéc. div.. Tabebuia lepidota , Bourreria espéc. div., Mitracarpus squarrosus , 
Tripogon spicatus , Ayenia euphrasifolia , Croton nummulariifolius , Polygala saginoides , Evolvu - 
bis espéc. div.. Passiflora cubensis , Aristolochia passiflorifolia , etc. 

Asociaciones estudiadas: 

Andropogoni spiciforini-Copernicietum rigidae Borhidi ass. n. 

Polygalo saginoidi-Copernicietuiii cowellii Borhidi y Muniz ass. n. 
Aristido neglectae-Copernicietum macroglossae Borhidi ass. n. 

Aristido vilfifoliae-Coccothrinacetum garcianae Borhidi ass. n. 

20.1.2. Alianza: Acoelorrapheto-Colpothrinacion Borhidi y Capote al. n. 
Sabanas secas o medianamente humedas de las arenas blancas con palmas 

y pinos, en Cuba Sur-Occidental e Isla de Pinos, mayormente corno productos 
de la degradación de los pinares arenosos. 

Espécies caracteristicas: Acoelorraphe wrightii , Colpothrinax urightii , Pinus tropicalis , 
Melochia savannarum , Hyptis pedalipes , Aster grisebachii, Aristida espéc. div., Mesosetum lolii- 
forme , Turnera acaulis , Croton cerinus , C. craspedotrichus , y sinusios de eriocaulaceas y xyri- 
dàceas. 

Asociaciones estudiadas: 

Pino-Aristidetum neglcctae Borhidi ass. n. 
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21. Clase: CERCIDI-PROSOPIDETEA Knapp 1964. 

Espinares o bosques arbustoros espinosos densos, deciduos, formados 
mayormente por Mimosàceas, Caesalpiniàceas espinosas en America Central y 
Antillas. 

21.1. Orden: ACACIO-CAPPARIDETALIA Knapp 1964. 

Espinares o bosques arbustosos espinosos densos de las zonas liiper- 
xerofìticas costeras y subcosteras de las Antillas y Bahamas, mayormente 
sobre caliza bajo un clima bixérico de 7 — 9 meses secos y 600 800 mm de 

lluvia anual. 

21.1.1. Alianza : Acacio-Caesalpinion coriariae Borhidi al. n. 

Caràcteres del orden. 

Espécies caracteristicas en Cuba: Acacia farnesiana , A. curbeloi , A. cupeyensis , A. roigii , 
A. macracanthoides , A. lutea , A. coìvellii , Pithecellobium mucronatum , P. circinale , P. hystrix , 
P. oppositifolium. Prosopis juliflora, Phyllostylon brasiliense , Cassia stenophylla , Haematoxylon 
campechianum , Caesalpinia bahamensis s.l., C. pauciflora , C. subglauca , C. coriaria , C. pianata , 
Capparis espéc. div., Agave undenvoodii, A. legrelliana, Scolosanthus bahamensis , etc. 

Asociaciones estudiadas: 

Phyllostylo-Acacietum luteae Ciferri 1936. 


22. Clase: CERCIDIO-CEREETEA Knapp 1964. 

Vegetación desertica o semidesertica abierta, con la dominancia de cactà- 
ceas arbóreas y columnares, en America de Norte, Central y en las Antillas. 

22.1. Orden: LEMAIROCEREETALIA HYSTRICIS Knapp 1964. 
Vegetación semidesertica costerà y subcostera, rica en suculentas de las 

Antillas Mayores y Sur de Bahamas, bajo un clima àrido de 9 11 meses secos 

y 300 600 mm de lluvia anual. 

Espécies caracteristicas: Lemairocereus hystrix , Pilosocereus espéc. div., Consolea espéc. 
div., Melocactus espéc. div., Cylindropuntia hystrix , Opuntia dillenii s.l., Capparis espéc. div., 
Guajacum officinale , Croton espéc. div., Agave espéc. div., etc. 

22.1.1. Alianza: Consoleo-Lemairocereion hystricis Borhidi y Muniz al. n. 
Vegetación semidesertica con abundancia de cactàceas arbóreas y colum¬ 
nares, representadas mayormente por espécies endémicas vicariantes an cada 
isla de las Antillas Mayores y en las islas surenas de las Bahamas. 
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Espéeies caracteristicas en Cuba: Consolea macracantha, C. millspaughii, Lemairo - 
cereus hystrix, Pilosocereus brooksianus , P. robinii , Cylindropunlia hystrix, Melocactus harloivii, 
M. borili dii. M. acunui, Rhodocactus cubensis, () puntiti militar is. Il arrisiti fernoivii, Agave 
albescens. Caesalpinia pianata, C. pauciflora, Capparis grisebachii , C. flexuosa, Gochnatia micro- 
cephala, G. elliptica, etc. 

Asociaciones estudiadas: 

Consoleo-Colubrinetum eUipticae Borhidi y Muniz ass. n. 

Lemairocereo-Lasiocrotonetum balianiensis Borhidi y Muniz ass. n. 

Leniairocereo-Phyllostyletum brasiliensis Borhidi y Muniz ass. n. 

Cappari-Leiiiairocereetuin hystricis Borhidi y Muniz ass. n. 

Leniairocereo-Guettaidetiini cueroensis Borhidi ass. n. 


23. Clase: OCOTEO-MAGNOLIETEA Borhidi y Muniz cl. n. 

Pluvisilvas montanas de la región del Caribe, especialmente en las cor- 
dilleras orientales de Mexico y en las montanas de las Antillas, caracterizadas 
por helechos arbóreos, por abundancia de epifitos, musgos y hepàticas epifilas. 

Espéeies caracteristicas: Ocotea espéc. div.. Magnolia espéc. div., Laplacea espéc. div., 
Cyrilla espéc. div., Brunellia comocladifolia , Freziera espéc. div., Podocarpus espéc. div., 
Talauma espéc. div., Cyathea espéc. div., Lophosoria quadripinnata, Clethra espéc. div., Prestoea 
montana. Calyptronoma espéc. div., etc. 

23.1. Orden: OCOTEO-MAGNOLTETALTA Borhidi y Muniz ord. n. 

Pluvisilvas latifolias montanas humedas sobre suelos amarillos derivados 
de rocas diversas no serpentinosas en Cuba en las Sierras de Escambray, 
Maestra y de Imias entre 800 y 1600 in. de altura. 

Espéeies caracteristicas: Magnolia cubensis s.l., M. cacuminicola. 0. cimenta, 0. lenco - 
xylon, O. acunaiana , O. ekmanii. Perseti espéc. div., Beilschmiedia pentitila, Guatleria blainii , 
Laplacea angustifolia, L. urbanii, Matayba domingensis, Prestoea montana, Talauma minor, 
Ossaea ottoschmidtii, O. turquinii, Gesneria viridiflora s.l., Mecranium amygdalinum, ììedyos - 
mum grisebachii, etc. 


23.1.1. Alianza: Magnolion cubensis Borhidi y Muniz al. n. 

Caracteres del orden. Asociaciones estudiadas: 

Magnolio-Laplaeeetiini angusti (oline Borhidi y Muniz ass. n. 

Ocoteo ekmanii-Cyrilletum ani Ninnar Borhidi ass. n. 

Magnolio acunae-Cyrilletum antillanae Borhidi y Muiìiz ass. n. 

23.2. Orden: PINETALIA OCCIDENTALIS-MAESTRENSIS Knapp 1964. 
em. Borhidi. 

Pinares en la zona de las pluvisilvas montanas en las Antillas Mayores. 
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Espécies caracteristicas: Pinus occidentalis , P. maestrensis , Gleichenia bifida , G. flexuosa, 
G, palmata , G. pedinata , Cyathea espéc. div., Alsophila espéc. div., Clethra espéc. div. 

23.2.1. Alianza: Pinion maestrensis Borhidi al. n. 

Pinares montanas en las areniscas y andesitas de la Sierra Maestra. 

Espécies caracteristicas: Myrsine coriacea , Clethra cubensis , Viburnum villosum , Vacci - 
nium leonis , Lyonia espéc. div., Ilex espéc. div., Solonia reflexa , Vernonia praestans , F. par- 
vuliceps , Myrica punctata , Miconia acunae , M. remotiflora , etc. 

Asociaciones estudiadas: 

Clethro-Pinetum maestrensis Borhidi ass. n. 

23.3. Orden: PODOCARPO-SLOANETALIA Borhidi y Muniz ord. n. 
Pluvisilvas montanas inicro-, notófilas, semisecas, pobres en epifitos, 

musgos y hepàticas epifilas. Crecen sobre latosoles de serpentina àcidos, pobres 
en nutrientes, en las Sierras de Nipe y Cristal, Cuchillas de Moa, Toa y Baracoa 
(Cuba Orientai). 

23.3.1. Alianza: Podocarpo-Byrsonimion orientensis Borhidi y Muniz al. n. 

Espécies caracteristicas: Podocarpus aristulatus, P. ekmanii , Sloanea curatellifolia , 
Hieronyma nipensis, Talauma oblongata, Guatteria moralesii, Byrsonima orientensis, Calophyllum 
utile , Terminalia nipensis , T. pachystyla , T. orientensis , Mozartia gundlachii , Ocotea espéc. div., 
Coccoloba costata , Leucocroton wrightii , L. longibradeatus , etc. 

Asociaciones estudiadas: 

Dipholi cubensi-Calophylletum utilis Borhidi ass. n. 
Podocarpo-Bonnetietum cubensis Borhidi y Muniz ass. n. 
Hieronymo-Sloanetum curatellifoliae Borhidi ass. n. 

23.3.2. Alianza: Cìfvillo-Pinion cubensis Borhidi y Muniz al. n. 

Bosques ribereiias montanas en la zona de los pinares de latosoles sobre 
serpentinas de Oriente. 

Espécies caracteristicas: Cyrilla nipensis , Calyptronoma orientensis , Bactris cubensis , 
Senecio polyphlebius , S. rivalis , Hedyosmum crassifolium , Pachyanthus reticulatus , Calyptran - 
fftes punctata , C. calyptrata , C. cardiophylla , C. monocarpa , Isachne leersioides , Cladium restioi - 
des, Paepalanthus rirularis , etc. 

Asociaciones estudiadas: 

Cyrillo nipensi-Pinetum cubensis Borhidi y Muniz ass. n. 

23.4. Orden: CALYPTRONOMO-CYRILLETALIA Borhidi ord. n. 

Bosques riberenos no serpentinosos con abundancia de palmas, en las 

montanas y alturas bajas de Cuba. 
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Espécies caracteristicas: Calyptronoma espéc. div., Cyrilla espéc. div., Dendropanax 
espéc. div., Didymopanax morototoni, Isertia haenkeana, Senecio espéc. div., Calophyllum espéc. 
div., Calyptranthes espéc. div., Myrcia espéc. div., Hirtella americana, Alsophila espéc. div., 
Cyathea minor . Pilea espéc. div., etc. 

23.4.1. Alianza: Calyptronoìno-Cyrillion racemiflorae Borhidi al. n. 
Bosques riherenas en Cuba Occidental y Central. 

Espécies caracteristicas: Calyptronoma dulcis, C. intermedia , C. microcarpa, Cyrilla racemi- 
flora, Calophyllum antillanum, C. antillanum ssp. pinetorum, Dendropanax cuneifolius, Calyptran¬ 
thes ferruginea, C. clementis , Pachyanthus angustifolius, Alsophila myosuroides, Henriettea patri- 
siana, etc. 

Asociaciones estudiadas: 

Calyptronoiiio-Cyrilletum racemiflorae Borhidi y Capote ass. n. 

23.4.2. Alianza: Calyptronomo-Cyrillion antillanae Borhidi al. n. 

Bosques riberenos en Cuba Orientai, especialinente en la Sierra Maestra, 

donde se dama “manacales”. 

Espécies caracteristicas: Calyptronoma clementis, Bactris cubensis, Cyrilla antillana, Mo- 
zartia manacalensis, M. maestrensis, Rondeletia calophylla, Calophyllum rivulare, Chimarrhis 
cubensis, Phaius tankervilliae, Eugenia laeteviridis, E. maestrensis, etc. 

Asociaciones estudiadas: 

Calyptronoiiio-Cyrilletum antillanae Borhidi ass. n. 


24. Clase: RONDELETIO-GESNERIETEA Borhidi cl. n. 

Matorrales riberenos sobre la rocalla humeda, deposita a lo largo de los 
arroyos del piso montano en las sierras de las Antillas. 

Espécies caracteristicas: Rondeletia espéc. div., Gesneria humilis y espéc. div., Exostema 
longiflorum y espéc. div., Buxus espéc. div.. Eugenia espéc. div., Calyptranthes espéc. div., 
Plinia espéc. div., Aster espéc. div., Ginoria americana y espéc. div., Pilea espéc. div., Heptan- 
thus espéc. div., Sapphoa rigidifolia, Phyllanlhus espéc. div., Erigeron bellioides y espéc. div., 
Chaptalia espéc. div., etc. 

24.1. Orden: RONDELETIO-GINORIETALIA Borhidi ord. n. 

Matorrales riberenos sobre rocas distintas, no serpentinosas. 

24.1.1. Alianza: Rondeletio ìnicrophyllae-Ginorion Borhidi y Capote al. n. 
Matorrales riberenos en las Sierras de Cuba Occidental y Central. 

Espécies caracteristicas: Rondeletia microphylla, R. peduncularis, Ginoria americana, G. 
ginorioides, Exostema longiflorum, Jussiaea decurrens, Aster burgessii, Cuphea lobelioides. Euge¬ 
nia oligantha, Erigeron thrincioides, E. paucilobus, E. capillipes, Oldenlandia capillipes, etc. 
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Asociaciones estudiadas: 

Rondeletio microphyllae-Gesnerietum humilis Borhidi ass. n. 

Eugenio-Cupheetum lobelioidis Borhidi ass. n. 

Exostemo-Ginorietum americanea Borhidi et Capote ass. n. 

24.2. Orden: RONDELETIO-PURDIAEETALIA Borhidi ord. n. 

Matorrales riberenos en las sierras serpentinosas de Cuba Orientai. 

Espécies caracteristicas: Rondeletia pachyphylla , R. alaternoides , Purdiaea espéc. div., 
Leucocroton espéc. div., Heptanthus espéc. div., Pilea espéc. div., Mozartia espéc. div., Caly- 
ptranthes espéc. div., Gundlachia espéc. div., Schmidtottia espéc. div., Chaptalia espéc. div., etc. 


24.2.1. Alianza: Purdiaeo-Rondeletion pachyphyllae Borhidi al. n. 
Matorrales riberenos en las rocallas de serpentinas en las sierras del 

Norte de Oriente, representados por muclias asociaciones de composición dis¬ 
tinta, formadas mayormente por espécies endémicas vicariantes. 

Espécies caracteristicas: Rondeletia pachyphylla , R. shaferi , R. alaternoides , R. vaccinii- 
folia , Calyptranthes monocarpa , C. moaensis , C. toaensis , C. pseudomoaensis , Leucocroton steno- 
phyllus , L. obovatus , Purdiaea shaferi , P. ekmanii , P. moaensis , P. velutina , Acrosynanthus 
revolutus , Oldenlandia polyphylla , Schmidtottia cubensis , S. monantha , S. uliginosa , Buxus 
foliosa , Exostema stenophyllum , Lleptanthus cordifolius , II. shaferi , Chaptalia nipensis , C. 
shaferi , etc. 

Asociaciones estudiadas: 

Exostemo-Leucocrotonetuni stenophylli Borhidi ass. n. 

Buxo foliosae-Acrosyiianthetum revoluti Borhidi y Muniz ass. n. 

24.2.2. Alianza: Giindlachio-Bryon subinemiis Borhidi al. n. 

Matorrales riberenos sobre varadas arenoso-gravillosas en los arroyos de 

las montaiias de Oriente. 

Espécies caracteristicas: Gundlachia lindeniana , G. cubana , G. apiculata , Brya subiner- 
mis , B. chrysogonii , Tabebuia rivularis , Ginoria montana , G. arborea , etc. 

Asociaciones estudiadas: 

Gundlacliio-Bryetum subinermis Borhidi y Muniz ass. n. 


25. Clase: WEINMANNIO-CYRILLETEA Knapp 1964. 

Montes nublados y musgosos de las montaiias altas en las Antillas, 
ricos en micro-orquideas epifiticas en helechos arbóreos y epifiticos (e. g. 
espécies de los géneros Polypodium , Microlepis , Grammitis , Hymejiophyllum , 
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Feea , Trichomanes , Elaphoglossum etc.), en licopodiàceas, en rnusgos y hepà- 
ticas terrestres, ramicolas y epifiticos. 

Espécies caracteristicas en Cuba: Weinmannia pinnata, Cyrilla antillana , Persea simi- 
lis , P. anomala , Ocotea ekmanii , Cyalhea arborea , C. balanocarpa , C. insignis , Nephelea pubescens, 
Dennstaedtia espéc. div., Marattia alala , Gleiehenia espéc. div., Torralbasia domingensis , Tern- 
stroemia espéc. div. Melastoinataceas, Ericàceas, etc. 

25.1. Orden: WEINMANNIO-CYRILLETALIA Knapp 1964 
Caràcteres de la clase. 

25.1.1. Alianza: Cyrillo-Myrsinion Borhidi y Muniz al. n. 

Montes uuhlados de las Antillas Mayores, en Cuba se encuentran en 
Sierra Maestra entre 1600 y 1900 ni de altura. 

Espécies caracteristicas: Myrsine microphylla , Nectandra reticularis , Sapium maestrense , 
Ditta maestrensis , Torralbasia domingensis , Garrya fadyenii , Hedyosmum cubense , H. domin- 
gense , Henriettea ekmanii , Tetrazygia elegans , Ternstroemia leonis , T. monticola , Miconia turqui- 
nensis , Ossaea maestrensis , Scolosanthus maestrensis , Lepanthes espéc. div., Pleurothallis espéc. 
div., Stelis ophioglossoides , y rnusgos: Phyllogonium fulgens , Meteriopsis pattila , Mettenotham- 
nium reptans , Macromitrium espéc. div., Hypnum polypterum , Pilotrichella flexilis , Rhizogo - 
nium spiniforme , etc. 

Asociaciones estudiadas: 

Myrsino-Nectandretuni reticularis Borhidi y Muniz ass. n. 


26. Clase: MYRICO-BACCIIARIDETEA Knapp 1964. 

Matorrales micrófilos siempreverdes humedos subalpinos entre las zonas 
de los montes uuhlados y pàramos. 

Espécies caracteristicas: Myrica espéc. div., Baccharis espéc. div., Lyonia espéc. div., 
Vaccinium espéc. div., Ilex espéc. div., etc. 

26.1. Orden: MYRICO-LYONIETALIA Knapp 1964. em. Borhidi 
Matorrales micrófilos subalpinos de las Antillas Mayores. 

26.1.1. Alianza: Ilici-Myridon Borhidi y Muniz al. n. 

Matorrales subalpinos en las rocas y paredones de la zona de montes 
uuhlados (en Cuba solo en el grupo del Pico Turquino, cima supremo de la 
Sierra Maestra). 

Espécies caracteristicas: Ilex turquinensis , /. nunezii , /. nannophylla , Lyonia calycosa , 
L. turquini , Peratanthe cubensis , Myrica cacuminis , Lobelia cacuminis , Micromeria bucheri , Sa/- 
tna speirematoides , Rubus turquinensis , Vernonia praestans var. cacuminis , Eupatorium pauci- 
bracteatum , Pleurothallis espéc. div., Micr ole panili e s espéc. div., etc. 
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Asociaciones estudiadas: 

Ilici turquinensi-Myricetum cacuminis Borhidi y Muiiiz ass. n. 
Agavo pendentatae-Mitracarpetum acunae Borhidi y Muiiiz ass. n. 


27. Clase: CLUSIO-ILICETEA Borhidi y Muniz cl. n. 

Matorrales siempreverdes semisecos montanos, que se extienden corno 
sustituyentes del monte nublado en las sierras de serpentina, formados por una 
flora altamente endemica. 

Géneros caracteristicos: Clusia , Ilex , Schmidtottia , Laplacea , Acrosynanthus , Calyptran - 
thes , Buxus , Dasytropis , Phidiasia , Calycogonium , Pachyanthus , Miconia , Ossaea , Coccoloba , 
Feddea , etc. 

27.1. Orden: CLUSIO-ILICETALIA Borhidi y Muiiiz ord. n. 

Caracteres de la clase. 

Espécies caracteristicas: Clusia nipensis , C. monocarpa , C. callosa , C. alainii , C. moaen - 
sis, C. grisebachiana , Ilex moaensis , /. shaferi , I. berteroi , I. hypaneura , I. subavenia , Schmidtot¬ 
tia sessilifolia , S. monticola , Laplacea moaensis , L. benitoensis , Acrosynanthus trachyphyllus , 
Purdiaea microphylla , Buxus crassifolia , J3. retusa , B. historica , shaferi , Myrica shaferi , 
Vaccinium shaferi , Shafera cubensis , Feddea cubensis , Coccoloba nervosa , C. oligantha , C. toaen- 
sis , etc. 

27.1.1. Alianza: Ilici-Laplaceion maoaensis Borhidi y Muniz al. n. 
Matorrales siempreverdes liumedos montanos en las alturas serpentinosas 

de las Sierras de Cristal, Moa, Iberia y Toa, entre 600 y 1300 m de altura. 
Asociaciones estudiadas: 

Ilici-Laplaceetum benitoensis Borhidi y Muniz ass. n. 

Rheedio-Buxetum crassifoliae Borhidi y Muiiiz ass. n. 

Clusio-Ilicetum shaferi Borhidi y Muniz ass. n. 
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CYTOCHEMICAL INVESTIGATIONS 
OF THE SHOOT APEX OF APPLE TREES IL 
DNA-CONTENT OF NUCLEI OF MERISTEMATIC CELLS, 
DEPENDING ON DIRECTION OF SHOOT GROWTH 
AND MORPHACTIN PRETREATMENT 


By 
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C. U. Hesemann 

LEHRSTUHL Ft)R ALLGEMEINE GENETIK DER UNIVERSITÀ!' HOHENHEIM, GFR 

This paper is concerned with thè cytophotometrically detectable changes in 
DNA level of celi nuclei within thè tips of shoots treated as helow. Investigations were 
carried out in apices of long shoots grown vertically (V), horizontally (H), vertically 
and then bent horizontally (VH). A proportion of these (V, H, YH) shoots received 
morphactin pre-treatment, too. Both bending shoots horizontally and spraying morph- 
actin are known to promote flower bud formation. — There was a higher DNA-content 
in nuclei of thè apex growing horizontally than in that growing vertically. Within thè 
shoot tip growing horizontally thè DNA-level was slightly increased in thè lower 
(toward to thè earth situated) side of thè apex. The morphactin tended to decrease 
thè DNA-content of thè shoot tip, and to diminish differences between thè upper and 
lower side of thè apex growing horizontally. 


Introduction 

Bending shoots of appiè trees is one of thè inost usuai methods piacticed in thè fruit 
production. Forcing thè vertically growing shoots into a horizontal position changes growth 
rate and degree of ramification and flower bud formation. Gravity, of course, has a well- 
known direct effect on apical doininance and on flower formation, similarily to otlier fruit 
trees and woody plants (see review by Jankiewicz 1971). 

Spraying with growth regulators of thè morphactin type in a concentratimi of 100 ppm 
or higher leads to partial loss of direction in shoot growth (Bubàn et al. 1969). Loss of geo- 
tropic sensitivity of plant organs was reported by Khan (1967) and also by Krelle and 
Libbert (1968b). 

Some informatimi will he given here on thè cytophotometrically detectable changes in 
DNA level of celi nuclei within thè shoot tips treated in both way mentioned above. Results 
of ultraviolet microscopy of starch grains in histological sections prepared from thè same shoot 
tips bave been published formerly (Bubàn and Zeller 1975). 


Material and Metliod 

Plant material: The plant material (Jonathan variety on M 4 rootstock) was obtained 
from an appiè orchard of thè Institute of Pomology at thè University of Hohenheiin. Tips 
from shoots growing in three different orientations were used: 
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2-5 celi row 
above (a) 



7 


x 2 -5 celi row 
below (b) 


Fig. 1. Sheinatic representation of thè investigateti ineristematic regions of horizontally grown 

long shoots 



Fig. 2. Shematic representation of thè investigateti ineristematic regions of vertically grown 

long shoots 


1) shoots growing vertically upwards (V), 

2) shoots originally growing vertically but tied down horizontally (VH), 

3) shoots growing horizontally (H). 

The VII shoots were tied horizontally at thè time of thè inorphactin treatment (4th of July). 

Morphactin treatment: Half of thè shoots (experiraental shoots VM, VHM, HM) were 
treated with morphactin (= chloroflurenol, 30 ppm). The two young leaves next to thè grow¬ 
ing point were dipped for a few seconds into thè morphactin solution. The treated young leaves 
had approximately half of thè surface area of fully developed leaves. Six shoots were treated 
identically and constituted one experiment. 

DNA assay: Three days after thè treatment, thè shoot tips (2 era long) were cut and 
brought into thè laboratory. During transport, preparation and fixation, thè cuttings were 
kept in their originai position (vertical or horizontal). Ethanol : formalin : picric acid 6:1: 1.3 
was used for fixation. The 10 to 12 micron thick sections prepared after einbedding in paraplast 
were treated as it is known for FEULGEN-procedure. The Schiff reagent was prepared accord- 
ing to thè standard technique of Graumann (1953), but with trichloro acetic acid (Bloch and 
Godman 1955). Hydrolysis occurred in 5N HC1 at room temperature for 55 min. The reliability 
of thè longer hydrolysis time was confirined by earlier methodical studies (Hesemann and 
Bubàn 1973). Measureinents in certain zones of thè apex (see Figs 1 and 2) were carried out 
by UMSP-I universal inicrospectralphotometer (Zeiss), thè data have been expressed as AU 
(arbitrary units). 


Results 


Longitudinal sections of long shoots (LS) were used to measure cyto- 
photometrically thè DNA content of ineristematic celi nuclei of thè apex. 
In this paper only measured values of thè nuclei of thè celi rows 2 5 were 
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Table 1 


Effect of groicth direction and morphactin treatment on thè DNA content 
of shoot apex cells 


Sample* 

Growth 
direction of 
long shoot» 

Pre- 

treatment 

with 

morphactin 

I Treshold 
value 

1 


DNA content of 

nuclei in AU 


celi 

rows 

below 

celi 

row» 

above 

n 

X 

8 

n 

X 

8 

I. 

II 

— 

0.10 

17 

18.53a 

5.69 

15 

16.98 

4.82 

II. 

H 

+ 

0.10 

18 

16.45 

4.43 

21 

16.60 

5.64 





celi rows loft 

celi rows right 

III. 

VH 

— 

0.10 

16 

14.35b 

4.08 

17 

13.82 

4.06 

IV. 

V 

+ 

0.10 

15 

14.48c 

2.92 

18 

14.58 

4.81 

V. 

V 

— 

0.10 

12 

13.68c 

3.03 

14 

16.80 

6.25 


Remarks: 1. 

2 . 

3. 

4. 

5. 


H — horizontally. 

V = vertically. 

AU = arbitrary unit. 

Celi rows below and above, resp.: see Figs 1 and 2. 

“b” and “c’\ resp., are significant at 5% and 1% level in coinparison to “a”, 
n nuinber of nuclei investigated. 
x = average. 
s = standard deviation. 


included (Figs 1 and 2). Samples of thè experiment are sliown in outline in 
Table 1. 

The DNA values show only very little differences witliin and between thè 
samples of experiments I Y, except sample I. The mean values of tliis sample, 
especially thè value of thè celi rows below, is higher than thè values of all 
other samples. On thè other hand, thè morphactin tended to decrease thè DNA 
content of thè shoot tip, and to diminish differences between thè upper and 
lower side of thè apex growing horizontally. Nevertheless, thè data of these 
morphactin effects are insignificant. 

The statistic analysis on thè coinparison of thè mean values is represented 
in Table 1. On thè grounds of these statistics, thè results are verv distinct: 
Only thè celi rows below sample I show coinpared to thè celi rows of 
samples IH, IV and V significant differences. Within and between all other 
samples no significant differences liave been found between both sides of thè 
celi rows, independently of thè direction of thè growth of thè shoots and thè 
pre-treatment witli morphactin. 

The differences of thè DNA values are illustrated in a distribution of 
frequencies as in Table 2. In this frequency table both thè DNA values of thè 
single nuclei of meristematic cells and thè areas of thè nuclei were included. 
On thè basis of thè frequency table it can be concluded, tliat only in thè 
horizontally grown shoots thè majority of thè meristematic nuclei was in thè 


9 


Acta Botanica Acaderniae Scientiarum Hungaricae 25, 1979 

















306 


BUBÀN, T.—HESEMANN, C. U 


Table 2 


Frequency distribution of DNA values after Feulgen-staining 
and grouping of thè nuclei in area classes 



Remarks: 1. The lst row of values within thè sanie class belongs to sample I, and thè 2nd row 
of values within thè same class belongs to sample III. 

2. DNA values of celi rows below or left (in long shoots H and V, VH, resp.) can be 
seen to thè left within a pair of figures in thè same class, thè values of thè upper 
or right celi rows are to thè right. 

replication phase (see also thè methoclical study by Hesemann and Buban 

1973). 

Data on nuclei acid and liistone level in apices of terminal buds (being 
induced or inliibited as regards flower primordia initiation) are described in 
thè first part of this paper (Buban and Hesemann 1979). 


Discussion 

The present work was intended to give some data on changes in direction 
of shoot growth altered by treatments. Namely, on thè third day after thè 
treatment, thè tips of thè control shoots which were tied horizontally (VH) 
curved slightly upwards. The experimental shoots tied down (VHM) gave no 
uniform reaction: One tip curved slightly upward, a second one vertically 
upward, and thè rest remained in thè horizontal orientation. Tliese results are 
in agreement witli thè observations of Buban et al. (1969) mentioned above, 
indicating that tliere exists no definite direction for shoot tip growth. The tips 
are stili capable of growing by elongation, but lose their sensitivity for 
gravity. 
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In our opinion, a cross-transport of endogenous growth regulators should 
he attained followed by changes in nucleic acid metabolism, shortly after alter- 
ing thè shoot position. This succession of physiological events and its role in 
controlling geotropic responses is well known. Publications liave appeared on 
growth substances and geotropic curvature as well as differential growth in 
root tips, respectively (Hager 1971; Pilet 1971a, b; Shaw and Wilkins 1973). 
Geotropic reaction with special respect to thè interactions between auxin, RNA 
concentration and RNase activity were studied too (Pilet and Nougarede 

1970) . 

The data of measurements presented above may us speculate on a similar 
relationship. It is worth mentioning certainly, thè interesting finding reported 
liy Barlow (1973). He observed on St. Julien plum that thè curvature reaction 
of shoots is siiglitly reduced after removai of leaves and largely diminished by 
removai of thè shoot tip. The curvature is almost entirely hindered by thè two 
treatments applied simultaneously. However, when thè stump of thè shoot is 
supplied with synthetic auxin, and gibberellin was given to thè petiole stump, 
thè disposition for curving recovers. In thè case of appiè rootstock M 7 thè 
removai of leaves and shoot tips had lesseffecl. Furthermore, also thè phenom- 
enon of “geotropic rnemory” of shoots and whole plants of Populus and 
Malus species (Borkowska 1966; Borkowska et al. 1967), can he explained 
by redistribution of growth substances, occurring in several subsequent steps 
(Jankiewicz 1971; Hager 1971). 

Morphactin tended to decrease thè DNA level in nuclei of shoot tips, 
and to diminish differences between thè upper and lower side of thè apex 
growing horizontally (see Tab. 1). It could be attributed to thè morphactin 
effects exerted on auxin transport and auxin level, respectively. Inhibition of 
polar auxin transport is one of thè earliest observations from experiments with 
morphactins (Krelle and Libbert 1968a; Tognoni and Alpi 1969; Treichel 

1971) , investigating this effect in shoots of appiè trees, too (Buban and Sàgi 
1976). Moreover, cross-transport of IAA is inhibited by morphactins (Bopp, 

1972) , thè auxin transport is hindered by various morphactins considerablv, 
but to a different degree (Pilet 1970, Kaldewey 1973). A lower level of IAA 
in tissues treated with morphactin was reported first by Ziegler et al. (1969), 
later it proved to be quite a generai effect observed in trials with many species. 
An enhanced IAA-oxidase activity in young leaves situated near to thè shoot 
tip of morphactin treated appiè trees was published previously (Buban and 
SÀGI 1976). Although, a morphactin treatment results in promoted RNA 
synthesis in thè disc of bean leaves (PozsÀR and Gracza 1968), in contrast 
with this there was a lower rate of RNA synthesis in leaves and buds (Sciimidt 
1974) and, a lower level of nucleic acids in nuclei of apices of appiè trees 
(Buban and Simon 1978). Data summarized in Table 1 are in accordance with 
these findings. 
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The author carried on light intensity measureinents in thè understory — herb- 
layer of Melitti-Fagetum and determined thè photosynthetic pigment content (chloro- 
phyll a, b, carotinoids) and conccntration in thè leaves of dominant herb-layer species, 
according to aspects and seasons. The early spring-time geophyta that live in light- 
intensive period — Anemone r amine uloides, Dentaria enneaphyltos , Coridalis cava 
possess high pigment level and chlorophyll a/b ratio. The pigment concentration of thè 
hemicryptophyton species of thè herb-layer — Oxalis acetosella , Galiuni odoratimi. 
Viola silvestris, Carex pilosa — in thè spring period of better light intensity is low, 
while in thè summer period of low light intensity it is high. As a result of thè balanced 
light intensity conditions of thè summer months, thè pigment concentrations of thè 
populations of different species are identical. Their chlorophyll a/b ratios are very 
snudi, and light-ecologically fixed, during thè whole year. 


Introduction 

The exploration of thè structure and function of naturai communities both theoretically 
and in practice is one of thè fundamental aims of modem scientific research. The long-term, 
optimal utilisation of naturai forests is a biological and social interest of prime importance, 
which must have been organized carefully. The Ministry of Agricolture and Food and thè 
Academy Committee of Veszprém support thè comj)lex research “Studies in Forest Eco- 
systems” which belongs to thè Third Programme of thè CMEA. We join to this complex 
research with our light investigations and thè examinations of thè photosynthetic pigment 
structure, by a closer analysis of thè relationship between biotic and abiotic factors. 

The forest is a community of many componente, an ecological systein which is in dose 
relationship with environmental factors having on it. Its basic characteristic is its hierarchic 
organization of high degree, which is maintained for a long time by thè regulatory mechanisms. 

In thè ecosystems, as open systems, thè basic connexion between biotic and abiotic 
factors is thè functional unity of thè autotrophic plani component with light. The aiin of our 
forest ecological research covering light and pigment examinations is to analyse this functional 
unity. Assumably, in thè lower level of thè stratified plant community, there exists a dose 
relationship between thè quantity and thè distribution of light and of thè photosynthetic 
pigments. The aiin of our examinations is to explore this relationship and its seasonal dynamics, 
through thè determination of thè photosynthetic pigment of thè dominant species of thè herb- 
layer, and by tracing thè light conditions. Our results and data provide a basis for thè examina- 
tion of tlie photosynthetic function of herb-layer plants. 

The first examinations of thè production-ecological approach of supraindividual level 
of thè relationship between light and photosynthetic pigments were done water ecosystems 
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(Gessner 1949). E. P. Odum (1971), H. T. Odum and co-workers (1958), as well as their 
followers interpreted thè productivity of aquatic and terrestrial ecosystems in thè function of 
pigment concentration. Studies on thè pigment structure of forest plant cominunities their 
mathematical modelling as well as their siinulation by computer technique is thè merit of 
primarily Japanese researchers (cf. IBP 3. ed. J. P. Cooper, 1975). 

The ecological role of light in forest communities is dealt with in almost all of thè re- 
search fields of forest ecosystems (in Central-Europe at present, for example, in Solling 
(co-ord: H. Ellenberg); in Fontainebleau (co-ord: G. Lemée); Monte Terminillo (co-ord: 
V. Giacomini); Central Reztocze (co-ord: Izdebski); etc. 

The examination with a similar aim, from an ecological aspect, of thè deciduous and 
thè evergreen forests of Eastern-Europe is linked with thè name of Zellniker (1967, 1968, 
1969) and Gorysina (1969, 1975). 

The reactions, behaviour on individuai and associations level (agricultural culture !) 
of plants in relation to light are examined in thè schools of Estonian biophysicist, biomathe- 
maticians, and theoretical ecologists (A. Laisk, H. Moldau, T. Nilson, J. Ross, H. Tooming, 
etc., in Ross 1975). 

In Czechoslovakia, several research centres bave been set up for forest ecological 
examinations (Prague, Bratislava, Zvolen). While by these days thè Prague school (for example, 
Èatsky 1978 etc.) took primarily a physiological and biochemical trend, in Bratislava thè 
forest ecological examinations in thè fields continue to he doininant (M. Duda —E. Masarivi- 
cova 1978). The North-European States contribute primarily to thè research into thè ecology 
of evergreen forests (for example, Lund, Uppsala, B. Axelsson 1976). 

On thè basis of thè common objectum ( Pinus silvestri s), thè research works related to 
thè relationship between photosynthesis and light can also be put into this category. One of 
thè centrai prohlems is thè question of artificial light sources approximating naturai ight 
(Zelawsky and co-workers 1973, 1976). 

In Hungary, thè ecological research into thè relationship between light and pigment in 
naturai forest communities was begun by Fekete (Buda Hills, 1974), and Jakucs and co- 
workers (Sikfokiit Project 1973). 


Research area and method 

The forest ecological examinations were carried on in thè 102 year old Melitti- Fageturn 
stand at Farkasgyepii (Majer 1976), which is at thè same time thè common research area of 
tlie Forest and \Vood- Industriai University of Sopron, thè Ministry of Agriculture and Food, 
and thè Academy Cominittee of Veszprém. 

The beechwood decorates on a leached brown earth which developed on a loess parent 
material settled on limestone. The annual average of precipitation is 866 min, with on early- 
suinrner maximum, on thè basis of data collected in thè last 50 years at Farkasgyepu; thè 
annual mean temperature is 8.9°C, thè annual inean fluctuation of thè temperature is 21°C, 
thè nuinber of foggy days is 35. The balanced temperature, thè quantity of precipitation thè 
time of its maximum indicate a subatlantic climatic effect. Under this influence, thè Melitti- 
Fageturn is already zonal at an altitude of 300 in. 

Light measurements. — We measured thè light intensity at Constant points assigned in 
advance in thè herb layer of thè forest, at a height of 30 cm, with a LANGE-type lux meter 
placed liorizontally. To estimate thè relative light intensity, synchronous recording was carried 
on thè nearby clearing with a PU 150 lux meter. The reading-off was carried on at maximal 
sun height, at noon-tiines. In spring, in thè period of foliation, measurements were carried on 
often (by 10 days), in other periods by 3—4 weeks. 

The determination of photosynthetic pigments. By taking thè basic seasonal dynamics 
of thè forest into consideration, we took thè leaves of possibly identical age and state of thè 
dominant sward-forming species in thè main aspects, between 9 and 11 in thè morning. Discs 
of known diameter were cut of thè leaves with a corkscrew. One half of thè material was tlien 
processed in a laboratorium, thè other half was put aside to determine thè dry weight. By 
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species, 20 leaf discs (from 20 leaves of 20 plant individuals) were taken a9 a sample; this was 
repeated 3 times (60 discs). The sampling was repeatcd by species 3 times in spring (180 
discs), while in summer and autumn twice (120 discs). 

The 20 discs were homogenised in braying inortar, containing little cc. aceton with thè 
addition of a small quantity of MgC0 3 , and if necessary — pure sand. The material was 
tlien glassfiltered (G,), photometred hy Spekol photometer chlorophyll-a at 662 nm, chloro- 
phyll-6 at 646 nm, carotenoids at 440,3 mn. The calculations were carried out after Wettstein 
(1957). The pigment values were related to thè dry weiglit of thè leaf and to an area of 100 cin 2 . 
The plant species selected for thè examinations were thè dominant geophyta at spring 
time: Anemone ranunculoides , Dentaria enneaphyllos , Corydalis cava; and species forming facies 
in a major part of thè year; Oxalis acetosella , Galiurn odoraturn , Viola silvestris , Carex pilosa , 
and thè summer tiine Circaea lutetiana. 

Sampling times: March 29, 30, Aprii 27, 29, 30, May 3, 5, June 26, 27, 29, 30, September 
7, 8 in 1977. 


Resulta and Discussimi 

The green mass containing photosynthetic piginents in beechwoods divides into a total 
of two large basic layers, viz. thè plastically closed canopy exposed to light, and absorbing it, 
and thè herb layer, which lives in thè domain of low light intensity. By thè evidence of our 
light intensity measurements, it is 1—2 % of thè total light intensity in summer which Comes to 
realization in thè herb-layer of thè beechwood. Assuinably, thè characteristic, extreme light 
chinate of thè herb-layer must bave an influence also on thè values of thè pigment content of 
thè living component. For this purpose, thè photosynthetic pigment analyses of thè dominant 
sward-forming herb-layer species were put on thè project. Similar examinations were also 
carried out previously in other beechwood in Ilungary (Pilis Hills, Vòròsko, by Draskovits 
1975; Draskovits and Fekete 1976). 

A certain emphasis put on thè examinations of thè herb-layer of forests is not of a novel 
character. Since thè beginning of thè century - Cajander and his followers — forest typology 
proved useful for practice in forestry through thè recognition of thè role of plants which live 
in thè herb-layer as indicators of habitat. Majer (1952) also applies this investigation in 
beechwood in Hungary. 

We extended our photosynthetic pigment examinations, heyond thè usuai 
chlorophyll examinations also to that of carotenoids. 

The summarisation of thè light intensity measurements is given in 
Tahle 1; tlie values of thè photosynthetic pigment concentratimi of dominant 
herh-layer species (mg piginent/1 gr dry matter) are given in Tahle 2; thè 
pigment content values (mg pigment/100 cm 2 of leaf area) are to he found 
in Tahle 3. 

The definite tendencies of thè values of chlorophyll contents related to 
leaf area are to he emphasized (Tahle 3); 

(1) during thè vegetation period, thè quantity of all chlorophyll coni* 
ponents increases, showing an autumn maximum; 

(2) thè chlorophyll content of thè geophyta growing in early spring-time 

surpasses to a great extent that of thè hemicryptophyta growing 4 5 weeks 

later at spring-time. 

The concentratimi values of total chlorophyll and carotenoid in thè 
species examined are given in Fig. 1, tliose of chlorophyll a and b concentra- 
tion in Fig. 2. 
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Table 1 


Light intensity vaines in thè herb-layer of a beechwood at Farkasgyepu , 
based on thè average values measured in thè years 1976 — 77 —78 



Light intensity in IO 3 lux 

Relative light intensity 

in% 


clear 

cloudy 

clear 

cloudy 

Early spring 

March 10-29 

20-24 

9 12 

52 

48 

Spring 

Aprii 28 May 7 
foliation 

8.6 

3.2 

13 

12 

Summer 

June 17 — August 5 

0.8 

0.4 

1.0 

1.5 

Autumn 

September 7—17 

2.9 

2.4 

9 

6 


Table 2 


Photosynthetic pigment concentration 

in thè leaves of understory species in beechivood (mg/gr dry matter) Farkasgyepu , 1977 



Chlorophyll a mg/g 

Chlorophyll b mg/g 


spring 

summer 

autumn 

spring 

summer 

autumn 

Anemona ranunculoides 

8.580 



4.258 



Dentaria enneaphyllos 

11.049 



6.571 



Corydalis cava 

10.267 



5.679 



Oxalis acetosella 

3.328 

9.076 

9.414 

2.641 

5.833 

6.125 

Galium odoratimi 

4.056 

9.038 

9.892 

2.284 

5.899 

6.578 

Viola silvestris 

4.405 

9.140 

8.637 

2.570 

5.773 

5.105 

Carex pilosa 

3.753 

4.768 

5.704 

2.239 

3.420 

3.475 

Circaea lutetiana 


11.298 



7.372 


Galeobdolon luteum 


8.797 

8.850 


5.939 

5.637 


Chlorophyll a + b 

m g/g 

Carotenoid s, mg/gr 


spring 

summer 

autumn 

spring 

summer 

autumn 

Anemone ranunculoides 

12.834 



2.527 



Dentaria enneaphyllos 

17.627 



2.881 



Corydalis cava 

15.946 



2.745 



Oxalis acetosella 

5.970 

14.908 

15.440 

1.567 

2.340 

2.559 

Galium odoratimi 

6.341 

14.939 

16.471 

1.493 

2.216 

2.409 

Viola silvestris 

6.976 

14.914 

13.746 

1.476 

2.613 

2.084 

Carex pilosa 

5.993 

8.185 

9.180 

1.037 

1.110 

1.481 

Circaea lutetiana 


18.672 



3.067 


Galeobdolon luteum 


14.737 

14.488 


2.328 

3.519 
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Tahle 3 


The photosvnthetic pigment coment in thè leaves or herb-layer species of bcechicood; 
mg/100 cm 2 ofleaf; Farkasgyepu. 1977 


Specie» 

Chlorophyll u mg/100 cm 1 

Chlorophyll b mg/100 cm* 

«pring 

Dummer 

autunni 

spring 

summer 

uutumn 

Anemone ranunculoides 

2.048 



1.016 



Dentaria enneaphyllos 

2.043 



1.217 



Corydalis cava 

1.921 



1.063 



Oxalis acetosella 

0.553 

1.293 

1.289 

0.439 

0.830 

0.848 

Galium odoratum 

1.157 

2.316 

3.152 

0.654 

1.511 

2.096 

Viola silvestris 

1.413 

1.825 

2.652 

0.819 

1.152 

1.568 

Carex pilosa 

1.384 

2.453 

3.599 

0.825 

1.760 

2.193 

Circaea lutetiana 

1.429 

1.429 



0.933 


Galeobdolon luteum 


1.805 

2.223 


1.217 

1.581 

Specie» 

Chlorophyll a + h mg/100 cm 1 

Carotenoid» /mg/100 cm* 

. 

epnng 

summer 

uutumn 

spring 

summer 

autumn 

Anemone ranunculoides 

3.064 



0.603 



Dentaria enneaphyllos 

3.261 



0.533 



Corydalis cava 

2.984 



0.514 



Oxalis acetosella 

0.992 

2.123 

2.137 

0.260 

0.333 

0.354 

Galium odoratum 

1.811 

3.827 

5.248 

0.427 

0.568 

0.767 

Viola silvestris 

2.232 

2.977 

4.220 

0.472 

0.522 

0.640 

Carex pilosa 

2.209 

4.213 

5.792 

0.382 

0.571 

0.937 

Circaea lutetiana 


2.362 



0.388 


Galeobdolon luteum 


3.022 

3.804 


0.477 

0.922 


The concentration of total chlorophyll related to thè dry-matter content 
of early spring-time geophyta is a high valile, at about 15 mg/g. The saine 
value in relation to leaf area is altogether 3 nig/100 cm 2 . In thè underwood of 
thè beeches tliese are thè only not definitely shade adapted plants. In their 
period of flowering, at noon, they receive light of a volume of 20 24 thousand 

lux, which is ahout 50% of thè total light. Tlius, even thè completely foliage- 
less beechwood lias a considerable effect of filtering light. We consider thè 
raised chlorophyll concentration of thè given species concerned as an adaption 
to tliese light conditions. 

Zabotina (1973) did not experience an increase to sudi an extent in thè 
chlorophyll concentration of early-spring geophyta. One of thè reasons for this 
is certainly to he found that thè plants examined by her grow in mixed oak- 
wood of entirely different light dynamics, which are lighter, and of different 
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□ 

□ 


Chlorophyll 

a+b 

Carotenoids 


A.r. = Anemone ranunculoides 
De = Dentaria enneaphyllos 
C.c = Corydalis cava 


Ox.=Oxalis acetosella 
G.o.=Galium odoratum 
V.s-Viola silvestri 


C.p.=Carex pilosa 
Circ-Circaea lutetiana 
G.l. =Galeobdolon luteum 


Fig. 1. Chlorophyll (a -f* b) and carotenoid concentration in thè leaves of species of thè herb- 
layer of beeches (mg/gr dry matter). Farkasgyepu, 1977 



□ Chlorophyll a 

□ Chlorophyll b 


A r. = Anemone ranunculoides 
De=Dentaria enneaphyllos 
C.c =Corydalis cava 


0 x.=Oxalis acetosella 
G.o.=Galium odoratum 
Vs=Viola silvestris 


C.p =Carex pi Iosa 
Circ = Circaea lutetiana 
G l =Galeobdolon luteum 


Fig. 2. Chlorophyll concentration in thè leaves of herb-layer species (mg/gr dry matter) 


Acta Botanica Academiae Scientiarum Hungaricae 25, 1979 
































































































































LIGHT ANI) PHOTOSYNTHETIC PIGMENTS IN BEECHWOOD 


315 


3 A 



3.B 

mg/g 



2 - 


1 - 


o 



Early spring Spring Summer Autumn 


Anemone 
" ranunculoides 

Dentaria 

A enneaphyllos 

• Corydalis cava 

o Circaea lutetiana 

- Oxalis acetosella 

.Galium odoratum 

-Viola silvestris 

-Carex pilosa 


Fig. 3, Seasonal changes in thè concentration of chlorophyll (a -f b)-A and carotenoids-B in 

herb-layer species of beeches 


plant geographical characteristics and species composition, even though part 
of them does not separate taxonomically from our domestic species. 

In thè vegetation period, thè species following thè early spring-time 
geophyta grow and flower in thè underwood of thè foliated beechwood, under 
decreased liglit conditions (Table 1, Figs 1 and 2). 

We found that both thè total chlorophyll concentration of thè plant 
species in thè two kinds of species groups early spring time G and spring 
time H and thè liglit intensity characteristic at thè sampling time are 
different to a great extent. We consider this phenomenon as an ecophysiolog- 
ical reaction to an abiotic, exterior ecological factor, on thè population level. 
The fact that thè above mentioned pigment reaction takes place in thè popula¬ 
tion of even several species, convergently, deserves special attention. 
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Table 4 


Photosynthetic pigment ratios , and thè ratio between tveight 
and surface in thè leaves of understory species in beechwood 
Farkasgyepu , 1977 


Species 

1 

Chlorophyll i 

a/b 

Chlorophyll/carotenoids 

Dry weight/leaf surface 
mg/100 cm 2 

spring 

summer 

autunni 

spring 

summer 

autumn 

spring 

summer 

autumn 

Anemone ranunculoides 

2.015 



5.078 



2.38 



Dentaria enneaphyllos 

1.680 



6.118 



2.04 



Corydalis cava 

1.806 



5.809 



1.87 



Oxalis acetosella 

1.259 

1.555 

1.520 

3.809 

6.379 

6.033 

1.32 

1.42 

1.42 

Galium odoratum 

1.775 

1.532 

1.503 

4.247 

6.741 

6.837 

2.88 

2.59 

3.18 

Viola silvestris 

1.710 

1.583 

1.691 

4.726 

5.707 

6.595 

3.20 

1.99 

2.30 

Carex pilosa 

1.675 

1.394 

1.641 

5.779 

7.373 

6.198 

3.70 

5.16 

6.35 

Circaea lutetiana 


1.532 



6.088 



1.26 


Galeobdolon luteum 


1.481 

1.569 


6.330 

4.125 


2.07 

2.30 


In thè conrse of analysing thè total chlorophyll concentration of early- 
spring geophyta, also thè question of quick life rhythm was raised as a possihle 
factor influencing thè chlorophyll concentration (see later). 

Attention was paid during thè whole vegetation period to thè pigment 
concentration in thè leaves of thè dominant facies-forming species of thè beech¬ 
wood at Farkasgyepu Figs 1, 2 and 3. 

The chlorophyll concentrations average of thè measured at thè time of 
thè spring sampling at thè end of Aprii is 5 6 mg/g. Tliis value corresponds 

to thè data given in thè literature (I. MarÓti 1976). The Oxalis , Galium , Fio/a, 
Carex species quartet with thè exception of Carex pilosa , shows very similar 
values of chlorophyll concentration. The chlorophyll concentration values of 
Carex pilosa are smaller (this difference does not refer to leaf areas; Table 3). 
The lower chlorophyll concentration of Carex pilosa is a consequence of thè 
anatomical characteristic of thè strongly sclerenchymatic leaf, a species char- 
acteristic which manifests itself well in thè ratio of weight and area of thè 
leaves (Table 4). 

The chlorophyll concentration values of thè herb-layer species of thè 
beechwood examined take a characteristic curve in summer, wlien we measured 
at least twice as mudi chlorophyll concentration as in spring. In tliis tendency, 
along with thè infraindividual phenomenon of thè increase in pigment related 
to thè ontogenesi of leaves, in our opinion also a reaction of supraindividual 
level given to thè change in an external environmental factor tight inten- 
sity is manifested. Light intensity in thè herb layer of thè entirely foliated 
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heechwood is very low in summer, 700 lux on thè average, 1% of thè total 
light, which can mean thè lower limit of light intensity from thè viewpoint of 
thè occurrence and flowering of thè given species (Filzer 1940). Tliis cliinate 
of low light intensity practically does not change during thè two and a half 
summer months, and owing to thè plastically closing, homogeneous canopy of 
thè heechwood, its horizontal variability is also negligably sin all. 

The homogeneity of thè summer light climate characteristic of thè lierb- 
layer in thè heechwood appears pregnantly in thè level of pigment structure in 
thè living component; thè surprisingly identical chlorophyl concentration of 
thè species examined is a reflexion of tliis phenomenon (Figs 1, 2 and 3). All 
thè chlorophyll components in Oxalis , Galium and Viola are of almost identical 
concentration; thè species reaction of Carex pilosa which shows different values 
has been discussed above. 

The species of quick growth which are leafy only in summer, thus begin 
tlieir vegetative period late and finish it earlier, are of a different growth 
dynamics. Tliey were represented in thè heechwood at Farkasgyepu by Circaea 
lutetiana in a considerable quantity and cover. The chlorophyll concentration 
of Circaea surpasses that of all thè species examined during summer. Thus, in 
our experience, thè species of rapid life rhythm (early spring geophyta, see 
above and thè Circaea) possess high chlorophyll concentration. The summer 
chlorophyll concentration values of Galeobdolon luteum thè homogeneous 
species trio, viz. Oxalis , Galium and Viola. 

By thè time of thè autumn sampling, thè homogeneity experienced in 
summer period in respect of thè chlorophyll concentration of thè species 
examined carne to an end. As a consequence of thè reduced altitude of thè suri, 
thè quantity of thè light fading laterally to thè herb-layer of thè forest is larger, 
which led to greater differences in light intensity even under thè stili homo- 
geneously closed canopy. Tliis, and also thè spectral alteration in light can he 
thè cause of thè autumn changes in thè chlorophyll concentration. The chloro¬ 
phyll concentration of thè species, in coinparison witli thè summer level, con- 
tinued rising (Table 2, Figs 1 and 3). Carex pilosa also followed tliis trend, but 
to a smaller extent. 

Considering thè fact that similar examinations took place in respect of 
domestic forest community (Tuba 1977), it seems reasonable to compare thè 
results, even though thè two forests are very different botli plant-geographi- 
cally and ecologically. The turkey oak forest of Eger-Sikfdkiit, Quercetum 
petraeae-cerris , is a mixed oak forest of centrai range of hills, witli a definite 
pannonian-continental-submediterranean character (M. Pape and Jakucs 
1976). The Melitti-Fagetum of beech dominance, at Farkasgyepu is a habitat 
with balanced climate, and of sub-atlantic character, without any continental- 
ity (Majer 1976). The chlorophyll concentration values related to thè species 
of thè herb-layer and shrub-layer in thè turkey oak wood of Sikfdkiit (thè two 
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layers were contraeteci by thè author on a light ecological basis) assumably are 
far lagging behind those of thè underwood of thè beechwood (2—4 mg/g sum- 
mer). The two forests are different from each other also with respect to thè 
degree of their light intensity and its seasonal changes (L. Nagy 1976). There- 
fore, a comparison between thè herb-layer species of different taxonomy is 
justifiable only in case of drawing very generai conclusions: in thè herb-layer 


4. A 

3- Chlorophyll a/b 



Early spring Spring Summer Autumn 


4.B 



Anemone 
■ ranunculoides 

Dentaria 

1 enneaphyllos 
• Corydalis cava 
O Circaea lutetiaria 

-Oxalis acetosella 

.Galium odoratum 

-Viola silvestris 

-Carex pilosa 


Fig. 4. Seasonal changes in thepigment ratios of herb-layer species in beeches. A: chlorophyll a/b; 

B: chlorophyll/carotenoids 


of very low light intensity of tlie beechwood with more closed canopy, thè 
chlorophyll concentration of thè species becomes enriched to a consideratile 
extent. 

Since thè dynamics of thè cliloropliyll-a concentration values is identical 
with that of thè total chlorophyll content discussed so far, we deal with tliem 
in no detail. 

Chlorophyll-b is an important ecological factor of thè habitats with very 
reduced liglit intensity of stratified plant communities. The chlorophyll-b con¬ 
centration values of thè species of thè beechwood herb layer at Farkasgyepu 
are given in Table 2 and Fig. 2. Similarly to thè values of thè total chlorophyll 
content, those of chlorophyll-b are higher in early spring geophyta, than in 
spring hemicryptopliyta, in which however thè chlorophyll content becomes 
enriched by tlie summer and by this time it reaches thè level of chlorophyll 
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content found in carly spring geophyta. It further rises to a small extent by 
autunni. The remarkable summer rise in chlorophyll concentration can be an 
ecological reaction of thè species living in thè area with minimum light intensity. 

Under naturai conditions, in organised plant communities, thè cliloro- 
phyll a/b ratio provides useful ecological information on both thè individuai 
plant populations, and on some layer of thè community, resp. on its whole. 
The chlorophyll a/b ratio of thè herb layer species of beechwood is indicateli 
in Table 4 and Fig. 4. 

The physiological chlorophyll a/b ratio is a value around 3.0; with very 
high fluctuation; depending on thè light-ecological conditions, it can be 1 — 5, 
which is stili considered as a physiological fluctuation. All thè species in thè 
herb layer of beechwood are of a small chlorophyll a/b ratio, typical shade 
adapted plants, with an extremely small extent of fluctuation; thè extreme 
values, all thè populations and thè complete vegetation period considered, are 
between 1.25 and 2.01. This is especially remarkable because thè significant 
light dynamical changes, manifesting themselves seasonally in thè herb layer 
of thè beechwood, do not realise in thè chlorophyll a/b ratio. Ve consider thè 
fixed state of chlorophyll a/b ratio, not in for one level, as characteristic for 
of all thè herb-layer species; it is a significant proof of pigment adaptation 
to light. 

It is a generai tendency in thè beechwood that thè chlorophyll a/b ratio 
decreases from spring to summer owing to thè summer increase in chloro- 
phyll-b — tlien apart from a few exceptions by thè auturan it again increases, 
thus it is of a summer minimum. 

The spring chlorophyll a/b ratio of Oxalis acetosella , living in thè forest 
floor, is especially low. Its leaves are of sudi anatomica), physiological char- 
acteristics that are different from tliose of thè species appearing in thè com¬ 
parsoli. This is conv incingly shown by thè weight/surface ratio (Table 4). Its 
pigment level related to leaf area is mudi lower than that of thè other species 
(Table 3). The development of its leaves begins under thè litter. This is why, 
in our opinion, thè chlorophyll-b level is liigher, and following from this thè 
chlorophyll a/b ratio is smaller. It can thcrefore be said that thè different a/b 
values in Oxalis are species characteristics. 


Carotcnoids often appear among photosynthetic pigments in thè category of “other” 
or with some other attributive epithets. This is an indication of thè different biosynthesis and 
role of carotenoids, but at thè sanie time also of thè fact that our knowledge related to 
thcm is in comparison with thè chlorophylls more inodest. The role of carotenoids in thè pro- 
cess of thè photosynthesis is only partly understood. The carotenoids bave a dual physiological 
role. On thè one hand thè carotenoids by their light absorption protect thè light-sensitive 
photosynthetic apparatus from thè photodestruction (Kabinowitcii and Govindjee 1969). 
The carotenoid-deficient mutants i.e. certify thè irrevcrsible damage of thè photosynthetic 
apparatus in thè experiments both of lower and higher plants — under optimum light con¬ 
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ditions (Faludi-Dàniel 1973). On thè other hand their function is thè energy transport to 
chlorophylls, which has been lately proved also to thè higher plants (Trebst, Avron, 1977 
Govindjee 1975). 

After examining thè extreme light and chlorophyll concentration cliar- 
acteristics of thè herb layer in thè beechwood, we paid special attention also 
to carotenoids in our examinations. 

We first of all wanted to survey thè quantity relations of thè total 
carotenoid in thè species of thè herb-layer in beechwood, to trace their seasonal 
dynamics, then we made attempts to determine thè characteristics on a supra- 
individual level. 

The carotenoid content in thè leaves of our test plants is sliown in 
Table 3, wliile thè carotenoid concentration in Table 2. 

The total carotenoid content and concentration of thè species examined 
move within very narrow extreme values, considering botli thè individuai 
species and thè seasons. The concentration values related to total carotenoid 
in thè literature are similar to thè data given in Hungarian literature (I. 
Maroti 1976; Tuba 1977). Considering their annual dynamics, thè carotenoid 
concentration increases very definitely during thè vegetation period. This 
tendency is in agreement with tliat of thè chlorophylls, tlius, in tlie forest 
community examined, thè total pigment content of thè species in thè herb- 
layer gradually increases froin spring to autumn. 

In comparison with thè herb-layer of thè turkey oakwood of Sikfokut, 
thè pigment concentration in thè leaves of thè herb-layer plants of beechwood 
is higher also in relation to carotenoids than tliat of thè oakwood, botli in 
summer and in thè autumn. The rising tendency in thè autumn level of caro¬ 
tenoid is common in thè herb-layer of thè two forests. 

During thè leaf ontogenesi, thè quantity of thè carotenoids increases. 
The extent of thè increase in thè developing leaves lags behind tliat of thè 
chlorophyll, while during thè aging of thè leaf it surpasses tliat of thè chloro¬ 
phyll. This pigment increase of different extent is reflected by thè changes in 
thè chlorophyll/carotenoid ratio (Fig. 4). 

After thè relatively higher carotenoid concentration of thè early spring 
geophyta thè carotenoid concentration of thè dominant herb-layer species is of 
a mudi lower level. It gradually increases in tlie later vegetation periods and 
by thè summer it approximates thè carotenoid level of thè geophyta measured 
at tlie end of March. We cali attention to thè phenomenon also occured in 
thè seasonal dynamics of thè chlorophyll concentrations. 

In three of thè dominant herb-layer species ( Oxalis , Galium and Viola) 
thè carotenoid concentration values are very similar and it was only tliat of 
Carex pìlosa , which is relatively separating also in other respects, that proved 
smaller (Fig. 3). The dynamics of thè carotenoid concentration values in Carex 
pilosa , although in its tendency it is in agreement with that of thè other three 
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species, is different in that thè greater quantitative gradient is not between 
spring and summer but between siimmer and autumn. A part may be played 
in this by thè rhytlim of thè leaf growth in Carex pilosa : thè new leaves appear- 
ing in spring for a time stili live together with thè last year’s decaying leaves 
which takes as long as by thè beginning of thè summer to disappear completely. 

As a consequence of thè later and more protraeteci growth of thè new 
leaves, thè gradient of thè higher carotenoid concentration is thus in com- 
parison with thè other three species, which erect their leaves earlier, shifted. 
Owing to thè more remarkable dynamics of thè chlorophylls, this phenomenon 
was not experienced with them. The higher pigment concentration of Circaea 
lutetiana which has leaves only in summer, and is of a shorter life cycle mani- 
fested itself also in thè case of carotenoids. 

The interpretation of thè chlorophyll/carotenoid ratio in naturai eco- 
systems is theoretical, hypothetical (owing also to thè small number of examina- 
tions carried out so far, Odum, E. P. (1971) pays special attention to thè 
chlorophyll/carotenoid ratio related to aquatic ecosystems), and brings its 
changes into connexion with thè aging of thè structures. In thè case of forest 
communities other consideration are also necessary. According to thè author, 
thè chlorophyll/carotenoid ratio decreases with aging; this is a consequence of 
thè increase in carotenoids, and it is in connexion with thè respiration which is 
more effective than photosynthesis. 

The most striking characteristic of thè chlorophyll/carotenoid ratio is thè 
underwood plants of beeches is thè homogeneity (Table 4). The sanie homo* 
geneity, balanced state could be experienced in thè chlorophyll a/b ratio, too. 
The most relevant characteristic of thè herb-layer plants of thè beechwood 
examined was thè stallie, also ecologically fixed state of thè pigment ratios, 
which set iu for a given level. 

In spite of thè movement appearing only in small values thè chloro¬ 
phyll/carotenoid ratio sliows a definite seasonal dynamics (Fig. 4), with an 
expressed summer maximum. The high chlorophyll/carotenoid ratio in sum¬ 
mer follows from thè relatively reduced presence of thè carotenoids. From this 
summer decrease of thè carotenoid — in comparison with thè chlorophyll — 
we inferred that in thè herb-layer of thè beechwood, which can be characterized 
as liaving balanced environmental conditions poor in light, it is in this period 
that thè chlorophylls “need” thè least protection of thè carotenoids. 

Carotenoid concentration spring < summer < autumn 

Chlorophyll a -f~ b concentration spring summer autumn 
Chlorophyll/carotenoid spring <7 summer autumn 

The above sketch demonstrates that thè different extent of thè increase 
in thè various pigments changes thè chlorophyll/carotenoid ratio. 
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To think of thè supporting role of carotenoids is thè most indicated in 
thè early-spring geophyta. Therefore, we could expect owing to thè higher 
values of carotenoids here a lower chlorophyll/carotenoid ratio. Tliat tliis 
did not even take that course can he explained by thè fact that in geophyta 
thè high carotenoid content is accompanied by a very high chlorophyll con- 
tent. This is in agreement with thè quick development of geophyta, witli their 
short above-ground life period, and increased physiological and photosynthet- 
ical intensity (Gorysina 1969, 1975). 

In thè species of thè herb-layer in thè turkey oak wood of Slkfokiit, a 
smaller chlorophyll/carotenoid ratio is characteristic (Tuba 1977). The seasonal 
changes in thè ratio is not expressed, not definite, no tendency can be stated 
in relation to oakwood. The idea arose that also this phenomenon follows 
from thè more extreme and narrower ecological character of thè herb-layer in 
beechwood. 

The examinations of thè light intensity conditions and of thè chlorophyll 
and carotenoid concentration occuring in thè herb-layer of thè zonal hornbeam 
grove beechwood at Bakony-Farkasgyepu led to thè following results: 

(1) The herb-layer of thè old beechwood with closed canopy is especially 
in summer of a homogeneous , balanced light climate , with strongly reduced 
light intensity. 

(2) The herb-layer species , with thè exception of thè early spring geophyta , 
are typical shade-adapted plants , with a relatively large pilotosynthetic pigment 
concentration which moves within a narrow interrai. 

(3) The early spring geophyta separate mainly with their increased photo- 
synthetic pigment level from thè dominant species of thè herb-layer in beechwood. 
This different character of thè geophyta has probably developed under thè eco- 
physiological effect of thè life form-life rhythm and thè higher light intensity 
domain. 

(4) The photosynthetic pigment concentration values of thè herb-layer in 
beechwood are several times higher than those of oakwoods in Hungary (Tuba 
1977) and in Eastern-Europe (Gorysina 1969, 1975). 

(5) The photosynthetic pigment concentration of leaves of thè various 
taxonomical species shows small differences ; thè smallest ones occur in summer. 
This is thè realization of thè uniformity of an inorganic environmental factor — 
light — in thè living componente at thè level of photosynthetic pigment. 

(6) Pigment ratios, first of all thè chlorophyll a/b , are thè most fixed values , 
significant indicators of thè adaptation to thè environment. 

(7) A common characteristic coming about under thè effect of not only 

exterior environmental factors of plants witli accelerated life rhythm (early 

spring geophyta , summer Circaea lutetiana) is thè raised level of thè photo¬ 
synthetic pigment content. 
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(Received May 15, 1979) 


The author examined thè section of thè Danube at Budapest, and thè water 
producing Systems of thè Water Works of Budapest, froin algological viewpoints 
between 1970 and 1976. In thè present paper, he descrihes 26 taxa of thè observed 
organs which are new for thè Science. Of them there are 8 nova species, 7 nova varietas, 
11 nova forma. Also a new genus is descrihed. Of thè organs, 1 is Cynophyta : Pelodictyon 
chlathratiforme (Szafer) Geitler f. maius Hortoh., 1 Euglenophyta : Trachelomonas gre - 
gussii Ilortoh. var. danubialis Hortob., 24 Chlorophyta: Chlorogonium elongatum Dang. 
var. gigas Hortob., Pteromonas danubialis Hortoh., Actinastrum ellipsoideum Hortoh., 
A. hantzschii Lagerh. var. curvatimi Hortob., Burkillia cornuta W. et W. f. minor 
Hortoh., Chodatella dilata (Lagerh.) Lemm. f. crassa Hortoh., Ch. quadranguiaris Hor¬ 
toh., Ch. robusta Hortoh., Crucigenia laxa Hortob., Didymocystis inermis (Fott) Fott 
var. danubialis Hortoh., 1). inermis var. danubialis f. simplex Hortoh., Didymogenopsis 
n. gen., I). danubialis Hortoh., lleleochloris conica Korsch. f. minor Hortob.. Kirchne- 
riella irregularis (Smith) var. danubialis Hortob., Lagerheimia genevensis Chod. f. cras- 
siseta Hortob., L. genevensis f. granulata Hortob., L. genevensis var. spinosa Hortob., 
L. genevensis var. subglobosa (Lemm.) Chod. f. crossisela Hortob., L. ivratislawiensis 
Schroed. f. flexocaudata Hortob., Tetraedron caudatum (Corda) Ilansg. var. depaupereta 
Printz. f. granulaturn Hortob., Tetrallantos gracilis Hortob., T. scenedesmoides Hortob., 
Tetrastrum heteracanthum (Nordst.) Chod. var. crassisetum Hortob., T. tenuispinum 
Hortob. f. irregulare Hortob. 


Diagnoses 

1. Pelodictyon olathratifornie (Szafer) Geitler f. maius Hortob. n. f. 

Figs 1-2 

Thallus filamentosus, forma varius, e filamentis variis modis curvatis laxe compositus. 
Cellulae ellipsoideae — quadratae. 1,4— 6x1,3—2,6 //, materiam homogeneam, pallide coeru- 
leam, nonnunquam etiam vacuolum gasi continentes. 

A specie typica cellulis maioribus (non 0,6 0,8 fi latis) distinctum. 

Puteus ad Suràny, VI., X. 1971. Raro. 

2. Trachelomonas grcgussii Hortob. var. danubialis Hortob. n. var. 

Fig. 3 

Lorica ferruginea, 23,4—19 p, poro 3 // diam., superficie emergentiis rectis, inclinatis, 
punctiformibus obtecta. 
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A specie typica distinguitur: 1. collo absenti, 2. magnitudine 

Danubius, 1674. fluv. chilom. X. 1972. Rarissime. 

3. Chlorogonium elongatum Dang. var. gigas Hortob. n. var. 

Fig. 4. 

Cellulae convexe fusoideae, 100—110X 15—17 fi, membrana nonnunquarn parum undu- 
latae, parte postica cito tenuiescentes, acutataeque, parte antica sirniliter cito tenuiescentes, 
sed deinde tenuiter cylindricae, ante finem parum dilatatae et desectae; flagellis 2, cca. parte 
1/4—1/3 longitudinis cellulae aequalibus, stigmate elongato, vacuolis pulsantibus 2, in plas¬ 
mate corpusculis pluribus globosis et nonnullis baculiformibus. Chloroplastus magnus: partem 
1/2 longitudinis cellulae efficiens, in medio cellulae dispositus, in eo nucleus conspicuus, ante 
et post hunc pyrenoidae singulae vel binae. 

Danubius, 1630. fluv. chilom. IX. 1974. Raro. 

A specie typica magnitudine (non 20 45x4 7 /t, cf. Huber Pesta- 

lozzi 1961. p. 470) distinctum. 

4. Pteromonas danubialis Hortob. n. sp. 

Fig. 5 

Capsula hyalina, globosa, in medio partis superioris parum impressa, 23—26 X 24—26 /t, 
superficie 4 processibus bene evolutis, brevibus, quadrangulariter (quasi in extremis “angu- 
lis”) singillatim dispositis, 4,5- 6 /li longis ornata. Flagella 2, longitudine capsulae parum bre- 
viora. Chloroplastus magnus, in medio eius nucleus. Pyrenoidae 4, ordinarie dispositae. Yacuola 
pulsantia 2, prope polus superiorem disposita. 

Danubius, 1630. fluv. chilom. IX. 1974. Raro. 

Pteromonas aculeata Lemm. ei proximus. Ab eo species nostra nova 
differt: 1. capsula globosa, 2. spinis (processibus) 4 alio modo dispositis, 
3. spinis crassioribus. 

5. Actinastrum ellipsoideum Hortob. n. sp. 

Fig. 6 

Coenobia plerumque 4-cellularia, e cellulis elongate ellipsoideis, in statu evoluto ante 
discessionem 9,7—10,4x4—4,5 /li magnis, polis late rotundatis constructa. 

Danubius, 1669. fluv. chilom. V. 1972. Raro. 

A speciebus gen. Actinastrum cellulis liabitu corporis brevibus, in polis 
ambobus ate rotundatis differt. 

6. Actinastrum hantzschii Lagerh. var. curvatum Hortob. n. var. 

Figs 7—9 

Coenobia e cellulis paucis, 11—22x1,5—3,4 /jl magnis, subtus late rotundatis, grada- 
tim angustatis, apicibus elongatis, in clinatis, crassis atque obtusis constructa. 
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Danubius, 1669. fluv. chilom. V. 1972, V. 1974, 1628. fluv. chilom. 1603. 
fluv. chilom. V. 1976. — Raro. 

A specie typica cellulis crassis obtusisque bene discrepat. 

Actinastrurn schroeteri var. curvata a Huber-Pestalozzi descripta prop- 
ter cellulas inclinatas var. novae nostrae similis, sed polis cellularuin inucro- 
natis ab ea distincta. Apices cellularuin var. crassapicatae similiter a Huber- 
Pestalozzi descriptae recti et nominis contrarie sat acuti. 

7. Burkillia cornuta W. et W. f. minor Hortob. n. f. 

Fig. 10 

Thalli plerumque 16-cellulares, e cellulis quaternis, pyriformibus, 5—6x3 -4,8 fi mag- 
nis, muco liyalino late circumdatis, chloroplastuin parietalein et in eo pyrenoidain unicam, 
bene evolutain, conspicuam habentibus constructi. 

A specie typica exiguitate (cellulae non 13 —18 fi longae, cf. Philipose 
1967. p. 235) distincta. 

Danubius, Vili. 1971. Valde raro. 

8. Chodatella cibata (Lagerh.) Lemin. f. crassa Hortob. n. f. 

Fig. 11 

Cellulae 14,2 12 fi a fronte visu paene tessellatae, angulis late rotundatae, in regione 

polorum spinis quinis, 10,5—12 fi longis, rectis vel parum inclinatis, tenuibus, mucronatis, 
pyrenoida conspicua et chloroplasto unico, cellulam implenti instructae. 

Danubius, 1669. fluv. chilom. V. 1972. — Raro. 

A specie typica statura compacta distincta. 

9. Chodatella qtiadrangularis Hortob. n. sp. 

Fig. 12 

Cellulae angulis rotundatae, 6,5x5 fi magnae, spinis in regione polorum 2—3, in parte 
media 2, rectis vel vix inclinatis, mucronatis, 6—8 fi longis, chloroplasto unico cellulam im¬ 
pienti et pyrenoida unica conspicua in eo instructae. 

Danubius, 1669. fluv. chilom. V. 1972. — Raro. 

Nova species nostra forma eius Chodatellae quadrisetae Lemm. similis. 
Ab ea statura compactiore, spinis brevibus dispositioneque earum distincta. 

10. Chodatella robusta Hortob. n. sp. 

Figs 13—14 

Cellulae ovales, cylindricae, 8—12X6—8,5 fi, lateribus convexae, polis late rotunda¬ 
tae, et in polis et in lateribus spinis singulis crassissimis, rectis vel inclinatis, obtusis, non 
semper levibus, fustiformibus, 14—22 fi longis, ad basin 1,2—1,5 fi latis, membrana levi et 
pyrenoida conspicua instructae. 
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Danubius, 1669. fluv. chilom. Y. 1972. Raro. 

Chodatella budapestinensis Hortob. eae proxima. Ab ea spinis crassissimis, 
superficie non levibus, fustiformibus distincta. 

11. Crucigenia laxa Hortob. n. sp. 

Figs 15—16 

Thalli 4-cellulares, e cellulis 4—8x2,9—4,2 /li magnis, laxe compositis, membrana levi¬ 
bus, forma variis, sed parte externa semper valde dilatatis, chloroplasto magno, parietali, 
cellulam impienti et paramylo unico magno, conspicuo instructis compositi. 

Species haec nova per compositionem laxam formasque varias cellula- 
rum eximia. 

Danubius, 1669. fluv. chilom. V. 1972. Raro. 

12. Didymocystis inermis (Fott) Fott var. (lanubialis Hortob. n. var. 

Figs 17—18 

Coenobia semper 2-cellularia, e cellulis muco hyalino cca. 2 /li crasso indutis, semi- 
globosis, parte superficiei magna sese attingentibus, 15—16x6—8 \x magnis, membranam 
hyalinam, papillis magnis satis remotis coopertam, in lateribus extrorsis costas binas verru- 
cosas — papillatas, chloroplastum parietalem sed pyrenoidam non habentibus constructa. 

A specie typica costis binis ex emergentiis dense dispositis formatis 
distincta. 

Danubius, Vili. 1971. Raro. — X. Non raro. 

Genus Didymocystis coenobia 2-cellularia generis Scenedesmi in mentem 
revocat; secundum Fott (1973. p. 3) ab illis pyrenoidis absentibus differt. 

13. Didymocystis inermis (Fott) Fott var. danubialis Hortob. f. simplex 

Hortob. n. f. 

Figs 19—21 

Coenobia semper 2-cellularia, e cellulis 6,5—15,6x3—8 /li magnis, paene semiglobosis, 
magna parte superficiei sese attingentibus, parte extrorsa meinbranae seriebus binis verruca- 
rum magnarum ornatis, secus levibus, chloroplasto parietali cellulam paene impienti instruc¬ 
tis formata. 

A var. danubiali Hortob. membrana cellularum tantum seriebus binis 
verrucarum ornata (secus levi) distinctus. 

Danubius, Vili. 1971. — Raro. 

14. Didymogenopsis Hortob. n. gen. 

Cellulae elongatae, corniculiformes, apicibus late rotundatae, binae, ex- 
trorsum deflectae, chloroplastum unicum, cellulam omnino vel paene omnino 
implentem, pyrenoidam conspicuem unicam continentem habentes. Multipli- 
catio per divisionem in duas partes. 
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Didymogenopsis danuhialis Hortob. n. sp. 

Fig. 22 

Cellulae binar, extrorsum deflectae, 7,2 15,3x2,3—3 //, membrana leves. 

Danubius, 1634. fluv. chilom. VII. 1973. Raro. 

Didymogenes palatina Schmidle (Chlorococcales) ei similiima. Gemis hoc 
novum et species nove per divisionem in duas partes ab ea distinctae. 

15. Heleochloris conica Korsch. f. minor Hortob. n. f. 

Fig. 23 

Cellulae quaternae, in thallis ex cellulis pluribus compositis, 4—5,5x2,7—3,4 fi mag- 
nae, ovales vel ellipsoideae vel rotundato-trigonae, leves, in ipsis chloroplasto unico parietali 
et circa eas residuis visibilibus parietis cellulae maternae instructae. 

A specie typica exiguitate (non 8,5 12,5x6,5 7 /x, cf. Korschikov 

1953. p. 224) distincta. 

Danubius, Vili. 1971. — Raro. 

16. Kirehneriella irregularis (Smith) Korsch. var. danuhialis Hortob. n. var. 

Figs 24—26 

Thalli e cellulis 4—8, variis inodis curvatis, 8 12 X 1,3—2,3 fi magnis, apicihus seinper 

distantibus, obtusis, versus apicem illis speciei typicae magis tenuiescentibus, chloroplasto 
unico repletis constructi. 

Danubius, 1669. fluv. chilom. V. 1972. Non raro. 

Kirehneriella irregularis var. spiralis eae proxima. Var. nova ab ea 
distincta: 1. exiguitate, 2. cellulis conspicue gracilioribus, 3. spicibus cellula- 
rum distantioribus. 

17. Lagcrheiinia genevensis Chod. f. crassiseta Hortob. n. f. 

Figs 27—30 

Cellulae 6—9X5—5,6 fi magnae, setis rectis vel inclinatis, crassis, 5,4—9,5 fi longis, 
apicibus obtusis, ad basin crassis, chloroplasto pyrenoidain unicum habenti instructae. 

A specie spinis crassis, obtusis distincta. 

Danubius, 1669. fluv. chilom. V. 1972. Non raro. 

Figurae nostrae 28 30 specimina enormia demonstrant: 2 specimina spi¬ 

nis amplius singulis, 1 autem spina una non existente, tantum per basin 
significata. 

18. Lagcrheiinia genevensis Chod. f. granulata Hortob. n. f. 

Fig. 31 

Cellulae ovales, 8—10X4—5 /x, circa polos diagonali ter spinis binis, 8—40,5 fi longis, 
parum inclinatis, inucronatis, basi dilatatis, deinde membrana minute verrucosa, chloro- 
plastis singulis, cellulain fere implentibus et pyrenoidas singulas habentibus instructae. 
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Danubius, 1669. fluv. chilom. V. 1972. — Raro. 

A specie membrana verrucosa distincta. 

19. Lagerheimia genevensis Chod. var. spinosa Hortob. n. var. 

Fig. 32 

Cellulae elongate ovales, 8—11x4—5 fi, circa polos spinis 4,4—6,3 fi longis, rectis vel 
parum inclinatis, deinde 1—3 spinulis 1—2,2 fi longis, membrana verruculis dense cooperta 
chloroplastisque singulis cellulam paene implentibus, pyrenoidas singulas bene evolutas haben- 
tibus instructae. 

Danubius, 1669. fluv. chilom. Y. 1972. — Raro. 

A specie spinis pluribus, longitudine variis, deinde membrana verruculis 
cooperta distincta. 

20. Lagerheimia genevensis Chod. var. suhglobosa (Lemm.) Chod. 
f. crassiseta Hortob. n. f. 

Fig. 33 

Cellulae subglobosae, 7—9 fi diam., circa polos spinis brevibus, rectis vel inclinatis, 
crassis, obtusis, 3-—3,4 fi longis, chloroplastis singulis cellulam implentibus, pyrenoidam mag¬ 
nani unicam habentibus instructae. Fig. 33: specimen cum quattuor autosporis. 

Danubius, 1669. fluv. chilom. Y. 1972. Yalde raro. 

21. Lagerheimia wratislawiensis Schroed. f. flexocaudata Hortob. n. f. 

Figs 34—38 

Cellulae ellipsoideae, 9—12,6x5,2—8 fi, forte 2—8 autosporis, spinis crassis, mucrona- 
tis, semper undulatis, inclinatis, 10—27 fi longis, forma saepe insolitis, chloroplastis singulis 
parietalibus, cellulam paene implentibus, pyrenoidas singulas habentibus instructae. 

A specie typica spinis crassis undulatis — inclinatis distincta. 

Danubius, 1669. fluv. chilom. Y. 1972. — Non raro. 

Species typica quoque ad formationem spinarum prona: cf. Fott 1928. 
tab. I. fig. d. Etiam Lagerheimia wratislawiensis Schroed. f. heterospina Hor¬ 
tob. saepe spinas undulatas vel inclinatas liabet (HortobÀgyi 1966. p. 331, 
figs 1 14). 

22. Tetraedron caudatum (Corda) Hansg. var. depauperata Printz 
f. granulatum Hortob. n. f. 

Fig. 39 

Cellulae 9—10x10—11 fi, aspinosae, membrana granulis maioribus cooperta, chloro¬ 
plastis singulis, pyrenoidam conspicuam, unicam habentibus instructae. 

Danubius, 1638. fluv. chilom. Vili. 1974. Raro. 

A var. depauperata Printz membrana granulata distincta. 
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23. Tctrallantos gracilis Hortob. n. sp. 

Fig. 40 

Cellulae 10,5—14,5 Xl»3—1,5 fi, S-formiter curvatae, versus apices parum tenuiescen- 
tes, obtusae, in uno puncto inter sese coniunctae. Cellulae duae mediae caliciformiter disposi- 
tae, in parte infima inter sese coniunctae, cellulae duae extimae apice una ad medium cellula- 
rum mediaruin applicatae. Chloroplastus parietalis paene totam cellulam implens, in eo 
pyrenoida una bene evoluta. 

A Tetrallanto lagaerheimii Teiling cellulis gracilioribus et S-formiter cur¬ 
vati», deinde disposinone cellularum distinctus. 

Danubius, 1669. fluv. chilom. V. 1972. — Valde raro. 

24. Tetrallantos scenedesmoides Hortob. n. sp. 

Fig. 41 

Cellulae binae, 6,5—8x2,3—2,6 fi, coenobia 4-, 8-vel 16-cellularia formantes, inclina¬ 
tale, corniculiformes, apicibus obtusae, leves; cellulae ipsae et agmina ipsarum per mucum 
hyalinuin cohaerentur, rarissime tantum immediate connecta, plerumque paruin ab invicem 
remota. Cellulae binae ad invicem polis obtusis conversae, cellulis alteris geminatis tergis 
obversae. Chloroplastus parietalis, cellulam paene implens, in medio eius pyrenoida conspicua. 

Danubius (brachium Soroksarense), Vili. 1972. — Raro. 

Tetrallantos lagerheimii Teiling proximus. Ab eo species nova nostra dis- 
tincta: 1. per cellulas binas in seriebus ordinatas. 2. per exiguitatem cellularum 
(non 14 24x5 8,5 fi cf. Korschikov 1953. p. 399; ncque 10 24x3 8,5 fj> 

cf. Philipose 1967. p. 291). 

25. Tetrastrum heteracanthuiii (Nordst.) Cliod. var. crassispinum Hortob. n. var. 

Figs 42—43 

Coenobia 4-cellularia, e cellulis 5—8 fi diam., cordiformibus, inter duas spinas emargi- 
natis, spinis longis exiinie crassis, 15,6—26 fi longis et spinis brevioribus, gracilibus, 4—5,5 
longis, spinis omnibus rectis, apicibus mucronatis ornatis composita. 

Fig. 43: coenobium irregulare: cellulae tantum duae spinis regulariter efformatae, una 
cellularum caeteraruin duaruin spina brevi, altera spina tantum longa, sed curvata instructa: 
cordiforinitas in una cellula tantum conspicua. 

Danubius, 1598. fluv. chilom. Vili. 1974. — Raro. 

A specie cellulis cordiformibus et spinis longis crassissimis distinctum. 

26. Tetrastrum tenuispiiiuni Hortob. f. irregulare Hortob. n. f. 

Figs 44—45 

Cellulae 4—4,3 diam., spinis valde gracilibus, rectis, mucronatis, aliis singulis earum 
longioribus, 8,8—11,3 fi longis, plerumque secunduin axem longitudinalein cellularum, aliis 
brevioribus, 5,5—7 fi longis, a longioribus paruin distanter dispositis ornatae. Chloroplastus 
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parietalis, cellulam perfecte vel paene perfecte implens, in eo pyrenoida magna, conspicua. 
Fig. 44: in una cellula spinae 3, identicae illis speciei typicae : in hoc casu abnormitas, sed 
propinquitatem sine dubio demonstrans. 

Danubius, 1598. fluv. chilom. Vili, IX. 1974, 1630. fluv. chilom. — 
Raro. A specie una spinarum minore absenti cellularum distinguitur. 
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Figs. 1 — 2. Pelodictyon clathratiforme (Szafer) Geitler f. major Ilortob. 
Fig. 3. Trachelomonas gregussii Ilortob. var. danubialis Ilortob. 
Fig. 4. Chlorogonium elongalum Dang. var. gigas Ilortob. 

Fig. 5. Pteromonas danubialis Ilortob. 

Fig. 6. Adinastrum ellipsoideum Ilortob. 
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Figs. 7—9. Actinastrurn hantzschii Lagerli. var. curvatimi Hortob. 
Fig. 10. Burkillia cornuta W. et \V. f. minor Hortob. 

Fig. 11. Chodatella ciliata (Lagerh.) Lernin. f. crassa Hortob. 
Fig. 12. Chodatella quadrangularis Hortob. 










Figs. 13 14. Chodatella robusta Hortob. 

Figs. 15 — 16. Crucigenia laxa Hortob. 

Figs. 17 18. Didymocyslis inerrnis (Fott) Fott var. danubialis Hortob. 

Figs. 19 — 21. Didymocyslis inerrnis (Fott) Fott var. danubialis Hortob. f. simplex Hortob. 








Fig. 22. Didymogenopsis danubialis Hortob. 

Fig. 23. Heleochloris conica Korsch. f. minor Hortob. 

Figs. 24 — 26. Kirchneriella irregularis (Smith) Korsch. var. danubialis Hortob. 
Figs. 27 — 30. Lagerheimia genevensis Chod. f. crassiseta Hortob. 

Fig. 31. Lagerheimia genevensis Chod. f. granulata Hortob. 

Fig. 32. Lagerheimia genevensis Chod. var. spinosa Hortob. 






Fig. 33. Lagerheimia genevensis Chod. var. subglobosa (Leinm.) Chod. f. crassiseta Ilortob. 
Figs. 34—38. Lagerheimia wratislawiensis Schroed. f . flexocaudala Hortob. 

Fig. 39. Tetraédron caudatum (Corda) Hansg. var. depauperata Printz f. granulaturn Ilortob. 
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Fig. 40. Tetrallantos gracilis Hortob. 

Fig. 41. Tetrallantos scenedesmoides Hortob. 

Figs. 42 — 43. Tetrastrum heteracanthum (Nordst.) Chod. var. crassispinum Hortob. 
Figs. 44 — 45. Tetrastrum tenuispinum Hortob. f. irregulare Hortob. 
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SPATIAL PROCESSES 
IN A GRASSLAND COMMUNITY, I. 

NUMBER OF SPECIES AND INDIVIDUALS, COVER AND BIOMASS 
AT THE COMMUNITY LEVEL* 

By 

E. N. MOLNÀR and J. N. NOSEK 

RESEARCH INSTITUTE FOR HOTANY, HUNGARIAN ACADEMY OF SCIENCES, VACRATÓT, HUNGARY 

(Received Aprii 15, 1979) 


The changes of some characteristics of vegetation (miniber of species, number of 
individuals, cover, biomass) were studied as thè function of thè area (five different 
plot sizes, froni 0.04 in 2 to 1.0 in 2 ) in different seasonal aspects in a sandy grassland 
community. The sampling was carried out by independent quadrats randomly located. 

The values of thè number of species and individuals reflected thè seasonal aspects 
of thè community well. They were thè lowest in suinmer (cf. only thè species adapted 
to thè semi-arid conditions were present). The cover did not show a systeinatic change 
with thè aspects. The quantity of living fitomass increased from spring till autunni. 
All parameters reached their maximum in autumn (except dead fitomass). 

In every season thè number of species showed a logarithmic relation to thè area. 
There were positive linear relationships hetween thè other characteristics and thè area. 
The percentage difference hetween thè measured and calculated values were established 
for thè unit of 1.0 m 2 . 

Comparising thè seasonal changes and thè changes in thè function of thè area 
thè slightest and steepest slopes were established in thè season when thè different 
variables showing a systematic change with thè aspects reached their minimal and/or 
maximal values. 

Positive linear correlations were found hetween thè various pairs of thè char¬ 
acteristics investigated. There were seasonal differences in thè slopes of thè curves. 


Introduction 

Several articles bave dealt with thè application of sample units of different size and 
shape in vegetation studies. The aim of thè majority of thè investigations was to estahlish thè 
optimal size and shape referred to thè different parameters (e.g. herbage production, frequency, 
number of species . . .). Depending on thè aim of thè studies random or contiguous quadrats 
were applied. But to make a statistica! analysis (e.g. calculation of S.E.) we must use random 
sampling (Fisher 1958; Finney' 1962; Jolly 1957; Sampfokd 1962). As “. . . thè major draw¬ 
back of systematic sampling is that it does not offer in itself thè basis for thè assessment of 
error” (Bourdeau 1953). 

The contiguous quadrats have heen used in thè pattern analysis to study thè structure 
of plant communities (Greig-Smith 1952, 1964; Kkrsiiaw 1963, 1970; Usher 1969). 

Although thè use of contiguous quadrats for sampling of thè quantitative characteristics 
of vegetation is objectionable, they have heen applied in many cases, e.g. Wiegert (1962) 
used nested quadrats to determine thè optimal quadrat size for sampling of standing crop. 

* “Tcce studies” No. 17. 
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Rice (1969) suggested a procedure to determine thè proper quadrat size and thè sufficient 
number of replications of this size. For this reason he applied nests of quadrats and estimated 
thè distribution of plant material on thè basis of thè areal cover %. Précsenyi and Màthé 
(1969) “. . . examined how thè forin and size of plots has influenced thè estiination of thè plant 
mass”. They used a network System of contiguous quadrata. They emphasized that thè estiina- 
tion of error variance is dubious in a such design. The methodological character of thè study 
and thè technical difficulties in field work gave reason for use of thè network System. Golley 
(1965) published conversion factors from 1/4 m 2 to 1 m 2 basis for average biomass of different 
plant parts. To determine thè conversion factors he used quadrats of 1/4 and 1 m 2 putting 
thè small quadrats to thè center of thè large ones. In generai thè samplings of thè quantitative 
characteristics of vegetation in thè above mentioned and other investigations were carried 
out by means of nested and/or contiguous quadrats. 

Van Dyne et al. (1963) used randoin samples to investigate thè “influence of small plot 
size and shape on range herbage production estimates”. They applied four shapes, three of 
them had two different sizes. There were five replications of each size and shape combination. 
Beside this rectangular plots consisting of contiguous quadrats were randomly located. too. 

We know very little about thè changes of quantitative characteristics of vegetation in 
space. In this interpretation spatial process means thè behavior in thè function of sampling 
unit size (c.f. Dévai, Horvath and Juhàsz-Nagy 1971; Fekete and Szócs 1974). 


The aim of thè study 

Our study was designed to determine thè changes of some parameters 
(number of individuals, number of species, biomass, cover) as a function of 
thè area in different seasonal aspects using independent quadrats. The in- 
vestigation of thè above mentioned parameters was extended both to thè 
whole community and to thè populations of thè separate species. 


Material and methods 

Investigations were carried out in a sandy grassland community (Festucetum vaginatae 
dunubiale) near Vàcràtót (North-IIungary) in 1977. A detailed description of this area can be 
found in thè papers Karpàti I. and Kàrpàti V. (1954), Fekete et al. (1976). 

Sampling was performed in different seasonal aspects of thè community, on May 
10—llth, July 12—13th and September 27—28th. In each occasion we used five plots of 
different sizes (0.04, 0.16, 0.36, 0.64 and 1.0 in 2 ), each of three replications. Samples were 
randomly located. Number of species and individuals were recorded in situ in thè field. Plioto- 
graphs were taken of each plot. After this thè plant material was clipped at thè ground surface 
and gathered. On thè basis of thè photographs maps of a scale 1 : 2 were drawn (Fig. 1). 
On these maps thè separate specimens were represented by thè accurate perpendicular pro- 
jection of their aerial parts. Cover values of thè individuals were ineasured by planimeter. 
Two different kinds of cover were used: 

a) thè sum of species cover (overlaps were taken into consideration at every over- 
lapping specimens), mentioned further as “total cover”; 

b) thè “coinmonly used” cover (overlaps were taken into consideration at only one of 
thè overlapping specimens), mentioned further “visual cover”. 

The harvested plant material was separated into dead and living plant parts. The latter 
one was separated further into species. The dead fraction contains thè litter collected from thè 
ground surface, too. 

15 plant species were found in thè quadrats during thè sampling periodi Festuca vagi- 
nata, Fum ina procumbens , Thymus sp., Carex stenophylla , Cynodon dactylon , Centaurea arena - 
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Fig. 1. A detail from thè map of thè vernai aspect. 1. Festuca vaginata , 2. Fumana procum- 
bens , 3. Thymus sp., 4. Arenaria serpyllifolia , 5. Carex stenophylla , 6. Cynodon daclylon 

ria , Medicago minima , Arenaria serpyllifolia, Polygonum Kitaibelianum, Kochia laniflora. Mi- 
nuartia verna , Myosotis arvensis , Erigeron canadensis, Euphorbia seguieriana, Bromus squar- 
rosus , and thè moss Syntrychia ruralis. 

The following unitomi designations and symbols are used: S — nuinher of species, 

N t — total number of individuai Ny = N; 1 . Cj—total cover without moss = 

\ i=l I 1 

« \ - 

Cd, Cy visual cover without moss, C v + M — visual cover including moss, B| j 

*«=1 I 

total living fitomass | B L t = B|jj, Bq total dead fitomass and A — thè area of thè 

quadrat. 

The dash above thè various symbols represents thè mean of thè three replications. 
In some cases a greater sample size was needed, therefore we repeated thè sampling on thè 
basis of thè maps. On thè maps of each plot size we put randomly one quadrat of thè smaller 
sizes each (e.g. on thè 1.0 m 2 size thè plots of 0.04, 0.16, 0.36 and 0.64 m 2 ; on thè 0.64 in 2 
size thè plots of 0.04, 0.16 and 0.36 in 2 etc.). In this way we got thè following replications: 
15, 12, 9, 6 and 3 for thè plot sizes from thè smallest to thè greatest, respectively. The mean 
of these replications is indicated by dash-star (“ *) above thè separate symbols. 

The test of linearity was made according to Wainkight and Gilbert (1977). 


Results and discussion 

1. Seasonal changes 

1.1 . The average species number (S) indicates thè seasonal aspects in thè 
community (Fig. 2). Its value was thè lowest in summer. At this time only 
thè species could he found that tolerated thè semiarid conditions. In our 
investigations they were: Festuca vaginata , Fumana procumbens , Thymus sp., 
Carex stenophylla. These species were also thè most abundant. S in spring and 
autunni was about of thè saine value, but higher than that of in summer. 
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Fig. 2. S and S* plotted against thè plot size. a: spring, b: summer, c: autumn 

It is due to thè presence of species characteristic of thè spring and/or autumn 
aspects (e.g. Arenaria serpyllifolia , Myosotis arvensis ; Medicago minima , Poly- 
gonum Kitaibelianum , Kochia laniflora , etc.). 

1.2. The average total number of individuals (N T ) also varied in thè 
aspects (Table 1). Ny was thè lowest in summer — similarly to thè S —, and 
thè highest in autumn at all plot sizes. The low summer values are due to thè 
disappearance of thè vernai species. It was remarkable in autumn thè large 
number of Medicago seedlings forming about 40 — 80% of thè total number of 
individuals, and causing at thè saine time thè high N T . 

1.3. A systematic relation could not be detected with thè aspects in thè 
case of thè “total” and “visual” cover at all plot sizes (Table 1). The values 
of both cover types decreased to summer in thè plots of 0.04, 0.16, 0.36 m 2 , 
but increased in thè plots of 0.64, 1.0 m 2 . The highest values were reached at 
all plot sizes in autumn owing to thè species shooting in thè autumnal aspect. 
Adding thè moss cover to thè “visual” cover thè value of thè latter one was 
increased slightly, but not significantly. The percentual values changed in thè 
same manner. 

1.4. The quantity of living fitomass increased from spring till autumn 
almost at all plot sizes (Table 1). The decreasing Ny was not reflected in thè 
total living fitomass in summer. The increase in weiglit caused by thè growtli 
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Table 1 

The values of thè different variables as a function of thè plot size 


A (m») 

0.04 

0.16 

0.36 

0.64 

1.0 

n t 

25.33 

45.67 

100.33 

185.67 

275.67 

(ind.) 

13.33 

35.33 

89.33 

172.33 

243.00 


32.00 

139.33 

217.67 

277.33 

389.00 

C T 

213.6 

887.0 

1739.0 

3093.0 

4169.0 

(cui 2 ) 

53.4 

55.4 

48.3 

48.3 

41.7 

(%) 

167.2 

587.2 

1284.6 

3641.0 

6506.0 


41.8 

36.7 

35.7 

56.9 

65.1 


299.7 

1175.2 

3358.2 

4804.6 

8795.0 


75.0 

73.5 

93.3 

75.1 

87.9 

Cy 

210.3 

798.4 

1623.5 

2976.7 

4044.0 

(cm 2 ) 

52.6 

50.0 

45.1 

46.5 

40.0 

(%) 

156.3 

557.3 

1236.6 

3322.4 

5856.0 


39.0 

34.8 

34.4 

51.9 

58.6 


268.2 

1067.0 

2782.0 

3967.0 

7267.0 


67.0 

66.7 

77.3 

62.0 

72.7 

Cv+M 

225.7 

1018.3 

1649.0 

3353.0 

4281.0 

(cm 2 ) 

56.4 

63.6 

45.8 

52.4 

42.8 

(%) 

164.3 

571.3 

1259.5 

3445.6 

6043.2 


41.1 

36.7 

34.9 

53.8 

60.4 


273.1 

1098.0 

2797.0 

4040.0 

7495.0 


68.3 

68.6 

77.7 

63.1 

74.9 

^LT 

3.18 

9.90 

30.65 

38.52 

62.30 

(g) 

4.18 

11.04 

26.19 

45.41 

74.95 


4.32 

18.04 

30.37 

53.48 

96.74 


6.43 

23.00 

53.88 

85.45 

176.48 

(g) 

7.62 

28.34 

40.83 

106.54 

163.63 


6.94 

30.13 

46.76 

96.38 

143.40 


(The three values below one another at a given variable and area correspond to 
thè seasons spring, summer and autunni.) 


of thè species adapted to thè semi-arid period and/or thè earing Festuca species 
exceeded thè loss in weight of thè absent vernai species. The higher Blt values 
in autumn bave thè siinilar explanation as thè cover. The dead fitomass did 
not show systematic changes. 

The th ree dominant species Festuca rapinata , Fumana procumbens , 
Thymus sp. formed thè majority of thè “total” and “visual” cover and/or 
thè living fitomass in all cases. 


2. Changes in thè function of thè area 

2.1. A logarithmic relation was found hetween thè area and S in thè case 
of summer and autumn aspects. The use of S* despite of S in thè calculations 
resulted thè sanie relationship in thè spring, too. Considering thè slopes of thè 
regression curves S* increased most rapidly in autumn and in thè slightest 
degree in summer (Fig. 2, Tahle 2). 
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Table 2 

The correlation and linear regression coefficients betiveen thè area (x variable ) 
and thè different variables (y variable) 




Spring 


r 

a 

b 

s 

0.7097 

3.061 

1.049 

s* 

0.9119* 

0.360 

1.661* 

n t 

0.9986*** 

8.474 

268.30*** 

c T 

0.9945*** 

196.607 

4144.9*** 

Cv 

0.9954*** 

149.383 

4048.2*** 

Cv+m 

0.9885** 

222.579 

4279.1** 

b lt 

0.9873** 

2.371 

60.32** 

b d 

0.9863** 

-6.392 

1 1 

171.45** 


Summer 


r 

a 

b 

S 

0.8883* 

-0.231 

1.174* 

s* 

0.9212** 

1.219 

0.758** 

n t 

0.9969*** 

1.715 

247.60*** 


0.9880** 

-531.626 

6747.6** 

c v 

0.9899** 

-440.712 

6060.1** 

^V+M 

0.9896** 

-458.270 

6261.5** 

b lt 

0.9990*** 

0.142 

73.86*** 

B d 

0.9909** 

3.176 

164.93** 



Autumn 


1 

r 

a 

b 

S 

0.9991*** 

-1.618 

2.160*** 

s* 

0.9924*** 

-3.026 

2.512*** 


0.9744** 

61.007 

341.00** 

Cy 

0.9935*** 

-113.848 

8637.2*** 

c v 

0.9934*** 

-43.231 

7076.1*** 

C-V + M 

0.9931*** 

-68.762 

7294.1*** 

b lt 

0.9933*** 

-0.336 

93.02*** 

B d 

0.9966*** 

2.493 

141.43*** 


Levels of significance: * = 5%, ** = 1%, *** = 0.1%. 

(In thè case of S and S* thè logarithm of thè area was used as x variable.) 
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2.2. A positive linear relation exists between N T and A in every aspect. 
Increasing thè area thè changes of Ny in thè various aspects was similar to 
that of thè S*. The identification of one “individuai” at “patch-forming” 
species (like Festuca , Fumana , Thymus) is more or less arbitrary. In our 
investigations we considered one patch to one individuai. The high correlation 
coefficients (N T A) indicate that tliis assumption is not false (Table 2). The 
linear correlation has been found to be valid to 48 m 2 in another investigation 
in thè saine community using this assumption (Nosek 1976). 

2.3. The values of Cj and Cy behaved similarly to eacli other and also 
showed a positive linear relation to A (Table 2). The slopes of thè curves 
became more and more steeper from spring tili autumn. Including thè cover 
of inoss into thè Cy (Cv+m) the character of thè curves did not cliange only 
their slopes increased slightly. 

2.4. In thè case of thè fitomass a positive linear relation could be also 
established. The slopes of curves calculated from thè living fitomass changed 
similarly to that of thè cover values. Considering a given amount of living 
fitomass it was produced on a smaller and smaller area from spring till autumn. 
The dead fitomass showed a reverse behaviour (Table 2). 

2.5. The values of thè different variables can be calculated for thè unit of 
1 m 2 on thè basis of thè regression curves. The percentage difference between 
thè measured and calculated values are given in thè Table 3. 


Table 3 


The percentage difference between thè measured and calculated values 
of thè different variables at 1 ni 1 



S 

s* 

n t 

Ct 

Cv 

Cy+M 

Blt 

b d 

Spring 

-1.0 

-4.4 

0.5 

4.1 

3.8 

10.5 

0.6 

-6.5 

Summer 

12.0 

6.25 

2.5 

4.4 

4.0 

3.9 

-1.6 

— 1.1 

Autumn 

0.3 

0.3 

3.3 

3.1 

3.2 

3.6 

-4.2 

0.3 


(Negative values represent underestimations of thè measured values, positive values are over- 
estimations.) 

2.6. Making a comparison between thè seasonal changes and thè changes 
in thè function of thè area thè slightest and thè steepest slopes werc estab¬ 
lished in thè season when thè different variables showing a systematic change 
with thè aspects reachcd their minimal and/or maximal values. The increase 
per unit of area w as thè most intensive for all variables (except Bd) in autumn. 
The slightest increase was given for S*, Nj in summer, for C r , Cy, Cv + m* 
and Blt ln s P r i n g* f° r Bl> in autumn (cf. Tables 1 and 2). 
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3. The relation between thè separate variables 

A correlation and linear regression analysis was made between thè dif- 
ferent variables (Cv C T ; C T B LT ; N T — B LT , N T — C T ; B LT B D ). The 
first inember of each pair was considered as thè X variable. A positive linear 
correlation was found in all cases (Table 4). 

Table 4 


The correlation and linear regression coefficients between thè different variables 


x 

Y 

Spring 


r 

a 

b 

Cy 

c T 

0.9995*** 

26.43 

1.033*** 

C T 

b lt 

0.9634*** 

-0.16 

0.0144*** 

n t 

c T 

0.8541*** 

224.57 

14.192*** 

n t 

Blt 

0.8459*** 

2.353 

0.2099*** 

b lt 

b d 

0.9084*** 

1.181 

2.347*** 

x 

Y 

Summer 



r 

a 

b 

C v 

c x 

0.9995*** 

-32.56 

1.110*** 

C T 

b lt 

0.9830*** 

6.66 

0.0105*** 

N x 

C T 

0.8570*** 

-21.57 

22.219*** 


b lt 

0.9002*** 

4.654 

0.2503*** 

b lt 

B d 

0.9671*** 

1.086 

2.178*** 

V 

Y 

Autumn 

A 


a 

b 

c v 

c T 

0.9989*** 

-56.38 

1.215*** 

C T 

b lt 

0.9435*** 

1.56 

0.0106*** 

n t 

c T 

0.8778*** 

691.43 

20.693*** 

N t 

Blt 

0.8162*** 

-5.343 

0.2173*** 

b lt 

B d 

0.9425*** 

7.893 

1.399*** 

Level of significance: *** - 

= 0.1%. 




The correlation coefficients between Cy and C r were very high, and there 
were no differences among thè tliree aspects. The little differences in thè 
slopes inay he due to thè fact tliat thè degree of overlap among thè specimens 
increases froni spring till autunni. 
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A strong correlation was found between thè “total” cover and thè total 
living fitomass. The possibile explanation of thè lower slopes of thè suimner 
and autumn curves is that thè ratio of thè living (green) and dead parts is 
smaller in summer and autumn than in spring. (Measuring thè cover on thè 
maps thè standing, but already dead parts could not he separated from thè 
living parts. In thè case of thè hiomass, however, they were added to thè 
dead parts.) 

N t showed a weeker correlation with C r and/or Blt than thè former 
pairs. In thè community there are present thè seedlings of animai and perennial 
species and thè older individuals of perennial species at thè same time. The 
specimens of different ages bave different cover and hiomass. 

Studying thè relationship between thè Blt and Bq, it can he estahlished 
that a given amount of B D belongs to greater and greater amount of Blt 
from spring till autumn. The Bq/Blt valile is thè highest in spring because of 
thè litter of thè previous year. This ratio decreases till autumn in consequence 
of thè decomposition and/or thè increase of Blt. 
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DATA ON THE REPRODUCTION CAPACITY 
OF QUERCUS CERRIS LA 

By 
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(Received Deceinber 30, 1978) 


The paper contains data related to thè reproduction capacity of Quercus cerris L. 
measured under naturai conditions (in years between 1977 and 1978). 

In a forest part of 6 ha, under 50 sample trees, in permanent quadrata of 1 m 2 , 
we exainined thè number of acorns fallen on thè ground, and also that of thè seedlings 
developed froin them, wliich were stili living after one year had passed. 

It has been stated that thè reproductive capacity, C r = 19.1%; this corresponds 
to a value of C r = 17.86 place/m 2 /10 inonths. The niortality of thè seedlings, M = 
44.88%, while thè generai mortality, M = 14.54 piece/m 2 /4 months. 

By thè tiine it reached thè ground a considerale part of thè fruits (46.3%) had 
already been dainaged. A great quantity of thè acorn (47.8%) was consumed by big games 
and rodents. Of thè fruits that started to grow, 73% fell unripe, undeveloped. The 
interactions influencing thè reproductive capacity are presented in a separate figure. 


Introduclion 

Under naturai conditions, our forest trees reproduce themselves mainly by their seeds 
and fruits. Reproduction by seeds has acquired considerable role also in thè areas drawn into 
forest economy. The genetic bases of thè individuals wliich are to he planted in thè forest are 
also taken into consideration in a modern forest economy. This is why it is becoining practice 
that areas and plant individuals wliich are to be reserved for seed growing astigned to these 
purposes. The quantity of thè seed required by nursery gardens is known from thè projects of 
forest economy. There are however inany cases wlien thè reproduction capacity of thè indivi¬ 
duai plants, and thè survival ratio of thè seeds grown in naturai conditions are unknown. 

In regard of Europe, we have data on thè seed production and germination of Fraxinus 
excelsior L. (Gardner 1977; Villiers and Wareing 1964, etc.) in regard of Africa, on Tur - 
reanthus africana Pellegr. (Alexandre 1977); from North America, Acer saccharum Marsh. 
(Hett and Loucks 1971); as well as there are data on various oaks (Gysel 1957; Wood 1938, 
etc.). Barton (1967) enumerates nearly 30 papers in thè above sphere of topics, these however 
— with thè exception of two (Agnistikova 1962 and Sedasheva 1953) — all deal with North- 
American tree species. 

Data related to oaks in Ilungary are to be found in thè hook hy Keresztesi (1967). 
Besides his work, thè papers of Màtyàs (1965), Nemky (1964), Vincze (1966), and of Fuisz 
(1965) contain valuable information. Data on thè reproductive capacity of Quercus cerris L. 
under naturai conditions are however missing. Therefore, we started pioneering investigations 


* Sikfdkut Project, Nr. 50. 
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on this topic. in respect of thè Turkey oakwood stand of thè Sikfokut Project (Jakucs 1973). 
In our paper we present thè experimental results related to thè period from October 1977 to 
October 1978. 


Method 

The ratio of Quercus cerris L. in thè Turkey oakwood examined changes between 
6 —23%; thè Quercus cerris L. trees stand in smaller groups (Majer 1974). The average number 
of stand per ha of thè Turkey oaks is 127 (Jakucs, Horvàth and Kàràsz 1975). 

We marked 50 sample trees in a forest area of some 6 ha. In places chosen randomly, 
at a distance of 1.5—2 in from thè trunk, we delimited with nylon strings perinanent quadrate 
of 1 m 2 and made observations there. 

The first samplings could be carried out in thè period between 31 March and 5 Aprii, 
1978. We counted thè cups fallen in thè quadrat from thè 1977 crop. The older cups could be 
reliably separated from thè new ones on thè basis of thè well visible signs of litter decay. 

We supposed that with a great certainty thè same number quantity of ripe acorn fell 
into a quadrat as was that of thè empty cups found there. Certain differences are obviously 
possible, but these balance each other. This is also proved by our data. Then thè number of 
acorns was registered which had been found in thè quadrat either as having been after germina- 
tion, or destroyed after germination, or partly consumed by rodents, partly damaged by 
insects, or which did not germinate due to thè effect of fungus or some other reasons. We did 
not have to reckon with thè possibility that also thè acorns of Quercus petraea (Matt.) Liebl. 
will be counted, since in thè preceding years this oak species did not bring fruit. The results 
of our examinations are given in piece/m 2 values. 

The quadrats were reexainined between 1 and 15 August, 1978, and thè number of 
living seedlings was counted, piece/m 2 . The reproductive capacity of thè 50 sample trees in 
1977 1978 was calculated as follows: 


C r % = 


fallen acorn, pieces/m 2 , in autumn 1977 
number of living seedlings pieces/m 2 , in summer 1978 


xioo 


The way of counting thè inortality: 


M% = 


total number of living seedlings. pieces/m 2 , in summer 1978 
total number of germinated acorns, pieces/m 2 . in spring 1978 


X 100 


Between 26 October and 16 November, thè total acorn crop of 5 randomly chosen 
Turkey oaks was gathered and selected into groups of sound and damaged of fruits, for 
making comparisons. The approximate value of thè annual fruit production per ha was obtained 
by multiplying thè average weight falling to one tree of thè total crop by thè average trunk 
number per ha. 

For estimating thè quantity of ripe fruit of thè fruits that started to grow, we examined 
thè material brought into thè laboratory from thè litter-collecting boxes placed out in thè 
sampling area, and having a total surface of 10 m 2 (cf. TÓth, B. Papp and Jakucs, mscr.). 
The litter was sorted out into fractions (branch, leaf, fruit, etc.), and thè number of unde- 
veloped fallen fruits at thè time of sampling and those of developed empty cups, were counted. 
Although thè cups that had fallen by 1 June, 1978, stili belonged to thè crop of 1977, they 
were also considered so that thè number of cups that remained on thè tree in thè winter of 
1978 could be compensated. 


Results and Discussion 

Soon after thè fructification of thè flowers, thè falling of thè growing 
fruits sets out (Table 1). On thè hasis of thè material brought is from thè litter- 
collecting boxes we stateci that thè number of undeveloped fruits fallen together 
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Table 1 


Seasonal changes in thè number of undeveloped fruiti falien inlo thè litter-collecting boxes and of thè matured cups 



1. XII. 1977 

21. V. 1978 

21. V. 1. VI. 
1978 

1. VI. 1. VII. 
1978 

1. VII.-l. Vili. 
1978 

l.VHI. 1. IX. 
1978 

1. IX.- 1. X 
1978 

1. X. 1. XI. 
1978 

1. XI. 1. XII. 
1978 

Total 

Number of unde¬ 
veloped fruits, pc. 

19 

1 

137 

102 

363 

108 

91 

21 

842 

Number of matured 
cups, pc. 

84 

1 

i 

0 

1 

20 

157 

49 

313 

Total 

103 

2 

138 

102 

364 

128 

248 

70 

1155 


Table 2 

Total sums of fruii values related to permanent quadrati (50 altogether) under Quercus cerris L. sample trees (31. II. 1978 15. Vili. 1978) 


» 

2 

3 

4 

5 

6 

7 

8 

9 

io 

li 

12 


Total fallen 
acom 

No. of a corri s 
that have 
germinateti 
of thè total 

No. of acorns 
with sound 
shootings 
(from 3) 

No. ofacorns 
that have 
decayed 
after 

germination 

No. of acorns 
consumed 
by rodents 

Consumed 
by insects 

Funguses, 
and other 
damaged 

No 

germination 

Total of 
damaged 
acorns 

Missing 

acorns 

Seedlings 
that were 
alive on 

15. Vili. 
1978 

27 pc/50 m 2 

4675 

1620 

1243 

377 

178 

255 

340 

49 

1199 

2233 

893 

x pc/m 2 

93.50 

32.40 

24.85 

7.54 

3.56 

5.10 

6.80 

0.98 

23.98 

44.66 

17.86 

o/ 

/o 

100.0 

34.65 

26.58 

8.07 

3.81 

5.45 

7.27 

1.05 

25.64 

47.77 

19.10 


The data of coluinns 2 — 11 refer to a date of 5. IV. 1978. 
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with their cups (with a diameter of 4 —15 mm) is especially high between 
1 July and 1 October, it amounts to 84.3% of thè total. The fading of ripe 
acorns in crowds begins after 1 October. In this period, thè quantity of thè 
undeveloped fruits considerably decreases. 

The ratio of thè fruits destroyed in thè course of development to thè ripe 
fruits is very high. Taking thè total crop that started to grow as 100% (1155 
pieces/10 in 2 ), thè quantity of thè ripe acorns is only 27.1%. Thus, only about 
every fourtli of thè fruits became fully on thè average grown. And even also 
thè latter are decimated by many damaging effect (Table 2). 

The total quantity of thè acorns fallen on thè permanent quadrats, under 
thè various sampling trees, shows great differences: it fluctuates between 23 
pieces/m 2 and 270 pieces/m 2 ; on an average it is 93.5 pieces/m 2 . Its distribution 
is not even, it can often be found in groups (Fig. 1). 

The total weight of thè acorns (without cups) collected from under 5 
sample trees for thè estimation of thè crop in 1978 was 10.62 kg, while thè 
average weight related to one tree was 2.12 kg, that is, 272 kg/ha (Table 3). 
This value fits into that of thè annual crop quantities measured in thè area 
since 1973 (Tóth, B. Papp and Jakucs, mscr.). The average weight fading to 
one acorn (3.43 g/piece) is rather low in comparison with thè 5.5 g/piece basal- 
thousand-seed-weight given by Fuisz (1965). One of thè reasons of this is that 
foresters use thè weight of thousand seeds of thè fruits suitable for reproduc¬ 
tion in their calculation, while in our measurements also thè weight and number 
of undeveloped or damaged acorns are drawn into thè calculation. It can be 
seen from thè data of Table 3 what differences do occur between thè average 
values of sound and damaged acorns. 

A considerale part of thè quantity grown falls as damaged already in 
autumn, of thè total crop of one tree, 1130 g (313 pieces), it was only 483 g, 
that is 42.7% that proved sound. This is 31.95% of thè number of acorns 
(Table 3). 

13.77% of thè 1977 crop that stili existed in thè spring of 1978 was 
insect damaged (Balaninus sp.), or fungus damaged, or incapable of germina- 
tion, while 3.81% of thè crop was consumed by rodents. A considerale part 
of thè crop (47.77%) was missing (Table 2). This is obviously a result of thè 
activity of big games and rodents primarily. In winter, wild hogs also go 
regularly to thè sampling area, for feeding on inast. During thè samplings, we 
found under thè litter many paths trodden by rodents. In thè tracks we often 
saw acorns. Wlien uncovering one of thè tracks, we found 12 pieces of acorn 
drawn under thè ground. 

Rodents consume even germinating acorns. This is not always accom- 
panied by a complete destruction of thè germinating plant, for if 1/3 of thè lobe 
lying near thè radicale is sound, thè seedling can stili be viable. Most often 
thè injury of root neck or drying out causes thè decay. 
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Fig. 1. Acorns germinating in groups (Photo: M. Nagy) 


12 
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After 10 months counted from thè fading down of thè crop thè repro- 
ductive capacity measured in 1978 was C r = 19. i% (Fig. 2). This corresponds 
to a valile of C r = 17.86 piece/m 2 /10 months. 


Table 3 


Data of total produci in 1978 of 5 Quercus cerris L. sampling trees 
(26. X. 1978) 




Serial number of sampling trees 


27 



i | 

2 

3 

4 

5 



Total product, dkg 

113 

145 

361 

247 

196 

1062 

212.4 

Total product, pc 

313 

322 

1332 

551 

585 

3103 

620.6 

Average weight, g/pc 

3.6 

4.5 

2.7 

4.5 

3.35 

— 

3.43 

Number of acorus, con- 
sumed by rodents, pc 

32 

6 

67 

8 

13 

126 

25.2 

Average weight, g/pc 

2.65 

4.5 

1.94 

1.81 

2.2 


2.62 

Number of acorns con- 
suined by insects, pc 

59 

28 

109 

104 

123 

423 

84.6 

Average weight, g/pc 

1.84 

3.21 

2.25 

2.31 

2.22 

— 

2.36 

Funguses-dainaged, pc 

29 

19 

247 

32 

42 

369 

73.8 

Average weight, g/pc 

3.2 

4.57 

1.30 

4.72 

2.23 

— 

3.20 

Other damage, piece 

93 

61 

118 

168 

191 

631 

126.2 

Average weight, g/pc 

3.87 

4.83 

2.53 

4.49 

2.24 

— 

3.59 

Total number of damaged 
fruits, piece 

213 

114 

541 

312 

263 

1443 

288.6 

Average weight, g/pc 

3.04 

4.38 

1.84 

3.71 

2.23 

— 

3.04 

Sound of thè total crop, 
piece 

100 

208 

791 

239 

322 

1660 

332 

Average weight, g/pc 

4.83 

4.57 

3.30 

5.48 

4.27 

— 

4.49 

Its percentage related to 
thè total number of pieces 

31.9 

64.6 

59.4 

43.3 

55.0 

— 

53.6 


In some places thè seedlings appeared as dense as thè hair of a brush; 
we counted 122 pieces in one of our quadrats. The generai height of thè seed¬ 
lings is 11 14 cm; thè maximum is 25.2 cm, while thè minimum 4.1 cm (29 

July, 1978). 

We examined 65 pieces of seedlings collected by random sampling from 
thè area of 6 ha separately (Table 4). The considerable weight ratio of thè lobes 
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i_i 

0 1000 pieces 



Fig. 2. Various losses and thè reproductive capacity in comparison with thè total acorn pro¬ 
duction (1977 1978) determined on thè basis of data obtained from 50 permanent quadrats 

inarked under Quercus cerris L. 


Tahle 4 


Average , minimum and maximum sizes of 6 months old seedlings in 65 pieces 
of Quercus cerris L. (1. X. 1978) 



X 

Minimum 

Maximum 

Length measures, cm 




aboveground part (stem) 

15.46 

9.0 

26.0 

belowground part (root) 

17.50 

10.0 

28.5 

full length 

32.96 

23.0 

49.0 

Diaineter in lobe, inni 

3.12 

1.8 

4.3 

Weight, g 




root 

0.91 

0.22 

2.40 

stem 

0.49 

0.15 

0.95 

foliage leaf 

0.41 

0.1 

0.74 

lobe 

2.14 

0.6 

5.6 

total weight 

3.95 

1.26 

7.93 

No. of foliage leaves, piece 

5 

2 

10 

Surface of one leaf, cm 2 

15.45 

3.79 

25.82 

Total leaf surface of one seedling, cm 2 

75.54 

19.58 

180.40 


12 * 
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Fig. 3. Lobular ratio (LR) of Quercus cerris L. leaves. A—F: seedlings; G—L: leaves of thè 
fully-developed trees. The inner circle is thè greatest drawnable into thè leaf, thè outer circle 
is of identical size with that of thè leaf (after Horn 1971). The ratio of their radii provides 
thè value of LR (thè number written iato thè inner circle) 


stili present on thè germinating plant (2.14 g/pieces, 54.2% of thè total weight) 
is remarkable. The leaves of thè seedlings are only to a sinall extent lobular 
(Fig. 3), we do not even find deeply lobular ones among them. 

The lobe ratio (LR) was calculated as follows: 

LR = ri 
r 2 

wliere r x = radius of thè circle equal in surface to that of thè leaf 

r 2 = thè radius of thè greatest circle that can be drawn into thè leaf 
biade. 

The minimum length of one year old Turkey oak seedlings grown in tree 
nurseries is 14 cm, thè diameter of thè stem above thè root head is 3 mm 
(Keresztesi 1967). On thè basis of this it can be stated that thè average 
sizes of thè naturai seedlings examined by us do not considerably differ from 
those of plants in similar age and grown in nurseries. 

There are many germinating plants that decay at an early pliase of ger- 
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Fig. 4. Main effects influencing thè reproductive capacity of Turkey oak 


mination. The mortality of thè acorns that bave germinateci in spring was 
M = 88% cluring 4 months, while thè average mortality was 14.54 pieces/m 2 / 
4 months, that is only 55.12% of thè germinateci plants were stili alive in thè 
autunni of 1978. In thè following years, under thè effect of biotic and abiotic 
factors, thè mortality will increase; therefore, thè permanent quadrats will for 
several years he paid attention to. 

The quantity and quality of thè crop, as well as thè vitality of seedlings 
originating from it are modified by a combined effect of many factors. In Fig. 4 
we present these important factors which bave influence on thè reproductive 
capacity of thè oak. The effects are divided into four groups: 
factors determining thè quantity of crop 
factors determining thè germination capacity of fruits 
factors determining thè germination of fruits having germination 
capacity 

— factors determining thè growth of seedlings. 

The complicateci linking of thè main interactions demonstrated in thè 
Fig. 4 give an explanation of thè data being very different by thè various 
individuals, by years and by hahitats. 
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NUEVOS REPORTES PARA LA FLORA HEPATICOLOGICA 
DE AMÉRICA LATINA, I. 

Por 

Reyes D. M. 

IISTITUTO DE BOTÀNICA, ACADEMIA DE CIENCIAS DE CUBA, LA HABANA 
(Received 20, December 1978) 


26 liverworts reported frorn Latin America, mostly thè collections iuade by thè 
author, and other materials deposited in IIAC and in EGR. 6 of thein are new for 
Cuba: Aphanolejeunea ephemeroides Schu9t., Colura greig-smithii Jov.-Ast., Colura tenui - 
cornis (Evans) Steph., Drepanolejeunea lichenicola (Spruce) Steph., Brionolejeunea hel - 
Ieri Evans, and Radula pallens (Swartz) Dum., and 3 for other Latin American 
countries. 

La determinación de especies de hepàticas colectadas por la autora en la Gran Piedra 
(provincia Santiago de Cuba), asi conio la determinación de material depositado en el herbario 
del Instituto Pedagogico de Eger en Hungria (EGR), dieron motivo a este articulo que da a 
conocer nuevos reportes para le flora hepaticológica de America Latina. Son reportadas 26 
espécies de hepaticas: 6 espécies de nuevo reporte para Cuba (**); 11 especies reportadas por 
primera vez para el area de La Gran Piedra (*); y 3 espécies de nuevo reporte para otros paises 
de America Latina (!): 

** Aphanolejeunea ephemeroides Schust. Cuba, Gran Piedra, 1100 in (a continuación 

GP), c. Reyes 2573, EGR, HAC. 

* Aphanolejeunea evansii Schust. — GP, c. Reyes 2710, HAC, EGR. 

* Aphanolejeunea sicaefolia (Gott.) Evans GP, c. Reyes 2701, HAC, EGR. 

Bonneria bifida (Steph.) Schust. GP, c. Reyes 2751, HAC, EGR. 

! Brachiolejeunea insulari* Evans Belize, c. Spellman y Stoddart B128b, MO 
1276, HAC, EGR. 

*Ceratolejeunea variabilis (Lindenb.) Schiffn. GP, c. Reyes 2762, HAC, EGR. 

Cheilolejeunea rigidula (Nees et Mont.) Schust. - GP, c. Reyes 2779, HAC, EGR. 

ICololejeunea scabrifolia Gott. ex Steph. Trinidad, Valencia, c. Britton 1838, 
EGR, HAC. 

*Colura calyptrifolia (Hook.) Dum. — GP, c. Reyes 2702, HAC, EGR. 

**Colura greig-smithii Jov.-Ast GP, c. Reyes 2714, HAC, EGR. 

**Colura tenuicornis (Evans) Steph. GP, c. Reyes 2714 p.p., HAC, EGR. 

*Cyclolejeunea convexistipa (Lindenb. ex Lehm.) Evans GP, c. Reyes 2752, 
HAC, EGR. 

Drepanolejeunea crassiretis Evans GP, c. Reyes 2718, HAC, EGR. 

** Drepanolejeunea lichenicola (Spr.) Steph. GP, c. Boriiidi y Muniz 1551, EGR, HAC. 

Kurzia capillari* (Swartz) Grolle — GP, c. Reyes 2726, HAC, EGR. 

*Lejeunea flava ssp. flava (Swartz) Nees GP, c. Reyes 2779, HAC, EGR. 

*Lejeunea laetevirens Nees et Mont. — GP, c. Reyes 2731, HAC, EGR. 

*Leptoscyphus ovaio* (Spr.) Grolle GP, c. Reyes 2725, HAC, EGR. 

*Lophocolea Indentata (L.) Dum. GP, c. Reyes 2795, HAC, EGR. 
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Neurolejeunea breutelii (Gott.) Evans GP, c. Reyes 2727, HAC, EGR. 

! Odontolejeunea lunulata (Web.) Schiffn. — Bolivia, Coroico, c. Mahunka 79/a, 
EGR, HAC. 

**Prionolejeunea helleri Evans GP, c. Reyes 2708, HAC, EGR. 

* Radula longifolia Steph. GP, c. Reyes 2779, HAC, EGR. 

*Radula macrostachya Lindenb. et Gott. GP, c. Reyes 2751, HAC, EGR. 

**Radula pallens (Swartz) Dum. GP, c. Reyes 2752, HAC, EGR. 

Telaranea nematodes (Gott. ex Aust.) Howe — GP, c. Reyes 2755, HAC, EGR. 
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NOMINA NOVA IN GENERE OPIIRYS 

By 

R. Soó 

BOTANICAL GARDEN, EÒTVOS LORÀND UNIVERSITY, BUDAPEST, HUNGARY 

(Rcceived July 25, 1979) 


Author deseribes 4 new combinations and 4 new hybrids of thè genus Ophrys 
and make some taxonomic remarks in relations of this genus. New combinations: 
Ophrys omegaifera Fleisehmann var. fleischmannii (Hayek) Soó and var. dyris (Maire) 
Soó, O. tommasinii Vis. ssp. arenicola (Rchb. f.) Soó, O. kurdica Riickbrodt ssp. kur- 
distanica (Renz) Soó. New hybrids: O.Xgumprechtiana Soó, O.y^ualdmanniana Soó, 
O.Xbaumanniana Soó, 0. Xgrafiana Soó. 


Coiiibiiiationes novae 

Ophrys omegaifera Fleischmann 1925 óst. Bot. Zschr. 74: 184 (microsp. 
agg. 0. /lisca, uti etiam 0. atlantica Munby 1856 [fusca subsp. durieui (Rchb. 
f.) Soó 1927, nomen prò subsp. legitimum] et 0. pallida Raf. 1810. — var. 
fleischmannii (Hayek 1926 Fetide Repert. 22: 388 p. sp.) Soó comb. n. (Soó 
1926 p. subsp. 0. fuscae , 1973 p. var. 0. fuscae) — var. dyris (Maire 1931, 
Bull. Soc. Hist. Nat. Afr. Nord. 22: 65 p. sp.) Soó comb. n. (Soó 1933 p. subsp. 
0. fuscae, Keller 1940 p. subsp. 0. atlanticae). 

0. tommasinii Vis. 1852 FI. Daini. 3: 354 (incl. 0. litigiosa Camus). 

Plantae affines, sed non identicae, cf. Soó in FI. Eur. 5. (1979), Acta 
Bot. Hung. 18: 380 (1973). 

0. tommasinii: Flores normaliter 3 5, rarius plures, petalo trinervia, 

labellum 6 10 X 6 — 10 min, pallide brunneum, papillose subvillosum, gibbae basa- 

les parvae, sed conspicuae. Jugoslavia (Istria Corfu), Graecia NW, Creta, 
Rhodos ? 

0. litigiosa: Flores normaliter 6 10, rarius pauciores, petalo uninèrvia, 

labellum 5 8x5 8 min , pallide vel flavescenti- vel atro-brunneum, papillose- 

velutinosum, gibbae basales normaliter nullae . Mediterraneum W: Gallia, Ger¬ 
mania, Helvetia. Hispania, Italia?, Graecia (raro). 

Nomina specifica antiquissima legitima: 0. tommasinii Vis. l.c. resp. 
0. litiginosa Camus Journ. Bot. 10: 1—3 (1896), prò subsp.: 0 . sphegodes 
Mill. subsp. torniti. Soó 1970 resp. litigiosa Becherer 1925, sed veterius: 
0. araneifera subsp. araneola (Rchb. f. Icon. FI. Germ. 1951: 89 p. var.) 
Richter PI. Eur. 1: 263, ideo noinen legitimum 0. tommasinii Vis. subsp. 
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araneola (Rchb. f. l.c.) Soó comb. n. Synonymon est etiam 0. sphegodes subsp. 
pseudospeculum (Rchb. f. p. var.) Kelhofer sed non 0. pseudospeculum DC. 
1815 p. sp., cujus pianta — sec Camus et Rouy —: 0. luteaXscolopax (sed 
d ubia). 

O. kurdica Rùckbrodt 1975 subsp. kurdistanica (Renz 1978 FI. Iran. 
Orchidaceae 83 p. sp.) Soó comb. n. ab 0. kurdica specifice non differt. 

O. phrygia Fl. et Bornm. 1923 (cilicica Schlecht. 1923) me judice ad 
speciem (agg.) 0. reinholdii Spruner ex Fl. 1908 pertinet, cf. icones in Kell. 
Mon. Icon. 3: T. 15, fig. 5, Nelson Gestaltwandel . . . Ophrys T. LY. nr. 8, 
15—16 identicae. 

O. oestrifera M. B. 1808 Fl. Taur. Cauc. 2: 369 est me judice microsp. 
agg. O. scolopax distincta (cf. Soó Acta Bot. Hung. 16: 386 (1970), Fl. Eur. 5. 
(1979), ab O. cornuta bene diversa. In casti contractionis taxorum duoruin est 
uti nomen specificum antiquius — et legitimum —, quain 0. cornuta Steven 
1809 Mém. Soc. Mosq. 2: 175. — Nomina recta: O. oestrifera M. B. ( scolopax 
subsp. oestrif. Soó 1970) subsp. oestrifera , subsp. cornuta (Stev.) Richter 1890, 
Soó 1931 (scolopax subsp. cornuta Camus 1908). 


Hybridae hucusque non rite descriptae 
Ophrys X gumprechtiana Soó noni. n. 

Ophrys fuscaX garganica Gumprecht Orchidee 21: 355 (1970) (O.X pseudo- 
fusca Albert et Cam. nm. gumprechtiana) germanice descripta. 

Pianta 20 40 cm.flores 2 5. Bracteae angustae , ovariis longiores. Sepalo 

viridia , ovata , praecipue medianum (uti 0. fuscae). Petalo viridia-fusca , longi - 
ora, quam in 0. /usca, angustiora 0. garganicae. Labellum subtrilobum vel 
integrum , egibbosum. parte medio papillosum. margine pilosum. Macula coerulea 
vel candida resp. albomarginata , bipartita vel H-formis. Area basalis parva , 
incisura alba , triangularis , calla basalia pallida , appendix connectivi nulla. 

Italia, Mte Gargano: Sipontea; Holotypus Herb. Gumprecht, Freiburg. 


O. X waldmanniana Soó noni. n. 

[O. speculumxferrum-equinum Waldmann Orchidee 22: 206 (1971) ger¬ 
manice descripta. Tab.] 

Pianta cca 20 cm. Sepalo anguste vel late ovata , pallide olivacea , inferius 
purpureum. Petalo basi lata , lanceolata , obtusa vel acuta , sepalis ter breviora , 
margine albopilosa. Labellum trilobum , lobi laterales margine pilosi , vix gibbosi. 
Macula coerulea , margine pallidior. Calla basalia adsunt , appendix vix evoluta. 

Graecia, mt. Hymettos. Holotypus Herb. Waldmann, Kassel. 
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0. X baumanniana Soó noni. n. 

[0. sphegodesx eretica Baumann Orchidee 23: 206 (1972) germanice 
descripta.] 

Pianta cca 15 cm, flores 2- 3. Sepala pallide flavoviridia, lateralia roseo 
diluta. Petala purpurascenti-viridia , sepalis cca ter breviora. Labellum purpureo - 
brunneum , lobus medius panilo trilobum , margine resupinatus , gibbae parvulae. 
Macula argentea bipartita (lineis duabus). Area basalis concava , ea//a basalia 
reducta , appendix parva , viridis. 

Creta: Siva. Holotypus Herb. Baumann, Bòblingen. 


0. Xgrafiana Soó noni. n. 

[0. bombylifloraX carmeli subsp. attica , Graf Orchidee 29: 149 (1977) ger¬ 
manice insufficienter descripta.] 

Pianta 12 cm , flores 2 3. Sepala viridia , medianum pr over gens, petala 
viridia vel cano-viridia , sepalis ter breviora , labellum inter parentes intermedium , 
macula dissoluta , indumentum labelli uti 0. bombyliflorae , appendix parva. 

Graecia, Corcyra (Korfu): Pirgi. Holotypus: Herb. Graf. Diibendorf. 
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SIGNIFICALE OF ANATOMICAL FEATEUES 
OF THE SHOOT IN THE SYSTEMATICS 
OF HUNGARIAN GENTIANA 

By 

J. SzUJKÓ-LaCZA and S. Sen* 

BOTANY DEPARTMENT, NATURAL HI5TORY MUSEUM, BUDAPEST, HUNGARY 
(Received .luly 20, 1978) 


Tlie stein and leaf anatoiny of three Hungarian species of Gentiana , namely, 
G. pneurnonanthe , G. cruciata and G. asclepiadea has been studied. In thè case of G. 
cruciata five characters appear to he significantly affected by thè environinent, whereas 
only two of G. asclepiadea and two of G. pneurnonanthe. The nuraber of papillose cells 
per quadrate oii thè leaf inargin also varies among thè three species. Significant cor- 
relations have been found between thè area of main vascular bundle and bundle sheath 
parenchyma in G. cruciala and between thè area of thè lst lateral bundle and bundle 
sheath parenchyma in G. asclepiadea. The length of thè stornata in all thè three species 
exhibits a higher diversity value than thè breadth. 

We have detected 5 stein and 6 leaf characters which are common in thè three 
species and may he useful for some otlier species of Gentiana too, as diagnostic features. 
As expected on thè basis of morpho-taxonomic study G. cruciata and G. pneurnonanthe 
show a more closer affinity with thè anatoiny of thè stein than G. asclepiadea. Therefore 
this supports thè present taxonomic treatment of thè three species. 


Introduction 

This paper is a part of a series of our study on Hungarian Gentiana. First a uumerical 
evaluation of exomorphic characters was carried out with a view to justifying thè exclusion 
of G. ciliata from Gentiana to Gentìanella (Szujkó-Lacza and Sen 1977a, b, c, d). 

The results of our study indicate tliat G. ciliata has a very low degree of affinity with 
thè otlier three species, viz. G. pneurnonanthe , G. cruciata and G. asclepiadea , so its treatment 
under Gentianella seems to he more probable. In thè second part of this series we have delt 
with thè distribution, diversity and equitability of three species, namely G. pneurnonanthe , 
G. cruciata and G. asclepiadea. The present paper deals with thè anatomy of stein and leaves 
of thè sanie three species. 

Gentiana is a poorly known taxa from an anatomical point of view, except thè rhizoine 
or root of some species which is known from medicinal purposes. 

Metcalfe and Chalk (1950) have coinpiled some Works on thè anatomy of leaves and 
steins of Gentiana. Làmmermayer (cf. IIegi 1906) investigated fat-like substances in different 
organs of G. asclepiadea. 

Kuster (1956), Kaussmann (1963) and Esau (1969) reported on thè primary cork 
and wall formation and pectin containing cells of endodcrmis in thè root of Gentiana species. 
Goral Krisiina and Puri (1962) investigated in detail thè morphology of thè flower of some 
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Gentianaceae , including nine species of Gentiana. They clarified thè vascularization of thè 
reproductive organs and also thè placentation for numerous species. 

Gulati (1969) inade a generai survey of thè anatomical characteristics on thè repro¬ 
ductive organs of Gentianaceae and Ksehtrapel (1969) delt with thè fiorai evolution of 
Gentianales. 

The anatomical studies of Gentiana species deserve special attention to two counts. 
Firstly, thè anatomy of Gentiana species has not been properly studied. Secondly, a com¬ 
parative study of anatomical characteristics in conjunction with morphological features may 
clarify thè taxonomic and phylogenic relationship among thè taxa of tliis genus. A comparative 
study of thè stem and leaf anatomy of thè three species of Gentiana mentioned above was 
carried out to establish thè anatomical relationship in terms of similar and diagnostic features 
among thè three species taken together, and between thè inembers of different species pairs. 
These as well as our findings on morphological characters may help to clarify thè taxonomy of 
these species with respect to each other. 


Material and methods 

Fresh material of G. pneumonanthe and G. asclepiadea were collected by us from thè 
village Szakonyfalu and Farkasfa of thè county Yas during October, 1976. G. cruciata was 
received by courtesy of Mr. Kovàts who collected it from Biikk mountains (county of Borsod). 
All collections were made at thè late flowering stage. For anatomical investigations we used 
three plant samples in each species. First thè samples were taken from each stem internode. 
Free-hand cross- and tangential sections were prepared from thè middle portion of thè inter¬ 
node of all thè three plants. Moreover, thè first. third and thè terminal internode were cut 
into five equally long pieces and thè cross-sections were made from thè upper part of each 
piece, according to SzujkÓ-Lacza 1977. After this preliminary investigation thè section 
samples were taken from thè middle of thè first, third and terminal internodes (Fig. 1). By this 
method thè difference(s) could be examined among thè internodes in space and thè sections 
taken from thè different levels of thè stem also reflect thè age differences among thè inter¬ 
nodes, from thè first and oldest to thè last-terminal and youngest one. So we can read some 
processes by thè serial sequence of internodes, namely what happened in thè internodes during 
this tirile (i.e. thè celi wall thickening process). 

The leaves were collected from thè middle of all thè three stems and thè anatomy of 
leaves was studied on microtome sections of 10 p m thickness taken from thè middle portion 
of lamina (Fig. 1). The material was fixed in Nawashin solution, embedded in paraffin and 
stained toluidine blue. From each leaf sample three cross-sections were studied and thè average 
inean values were used for each leaf as basic data. The number of papillose cells in a square 
in thè leaf margin and thè number of stornata in a square were counted from thè five leaves 
originating from 5 different plants. The leaves were selected from thè same position as in thè 
other investigations (Fig. 1). The counting process for thè correlation coeffieient was based on 
Breaves’s method. thè analysis of variance was according to Svàb (1967). The diversity has 
been deterrnined according to Shannon’s model (1948) and for evenness (E) we have followed 
Pielou. 

The anatomical characters of thè leaf are marked by c (Table 1) and each character 
has a series running index (c t , c 2 , c 3 . . .). For a convenient deterrnination of thè correlation 
coeffieient, thè values of thè character number c 2 (Area of mesophyll tissues and secorrdary 
veins) have been divided by 10,000 and c- (number of vascular in a unit area) multiplied by 
a hundred. 

Key to abbreviations applied in thè figures: b — bundle sheath parenchyma, c = cork 
parenchyma, cr = crystal, cu = cuticle, e = epidermis, end endodermis, e ph = extra- 
xylary phloem, g = stoma guard celi, h = hypoderma, i = intercellular space, i ph intra- 
xylary phloem, in = inner phloem, m mucilage celi, me = medullary phloem. n = nucleus, 
o p = origin of papillae, p = pore, pa = parenchyma, pap papillose celi, pe = pericycle, 
ph = phloem, pi = pitli, pp = palisade parenchyma, r = rib (wing), ra ray celi, s — 
sclerenchyma fiber, se = sclerenchyma cylinder in thè outer xylem, sec = secretory canal, 
so = solitary xylem element, sp = spongy parenchyma, st = stornata, t = trachaea, t c w = 
thickened celi wall, ti = tracheida, tr = transitional celi, tra = transporting zone in thè 
xylem, x = xylem, vb = vascular bundle. 
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2 . 


1 


Fig. 1. Gentiana asclepiadea , habitus 


Result and discussion 


Stern anatomy : 


Common characters: 

A) Among three species 

1. Stem ribbed (Figs 7, 8, 11, 12). 

2. The primary cortex often lacunar or sometimes compressed (Figs 2, 9, 12, 13, 
20, 26). 

3. Endodermis well-dcfined (Figs 2, 8, 9, 12, 15, 16, 20, 26). 

4. Outer external phloem present (Figs 2, 7, 8, 9, 10, 12, 13, 14, 15, 21). 

5. In thè pith there are isolated xylein elements (Figs 5, 7, 19, 25). 
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Fig, 2. Gentiana asclepiadea , lst internode. Cross-section (cs) of sterri 300 X 


B) Similarity between two species pair respectively: 

a) Characters between G. cruciata and G. pneumonanthe : 

Froin thè anatomical point of view these two species appear to be more closer to 
each other, particularly with respect to stem anatomv. The common features between 
theni are: 

1. Absence of intraxylary phloem (Figs 21, 26, 27). 

2. Presence of ray cells in xylein cylinder (Figs 21, 22, 24, 25, 26, 27). 

3. The celi wall thickening of thè xylein elements gradually decreasing from thè extra- 
xylary phloem to thè pith cells. The celi groups of thè intraphloem — found near 
thè xylein cylinder — (Figs 21, 22, 27). 
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Fig. 4. Cs. stein showing xylein, inter and intraxylary phloem and solitary xylein element in 
thè pith parenchyma, in Gentiana asclepiadea , lst internode 300 X 


13 


Acta Botanica A cade mìa* Scienliarum Hungaricae 25, 1979 













370 


SZUJKÓ-LACZA, J.—SEN, S. 



Fig . 5. Gentiana asclepiadea , lst internode (ts). Solitary xylem in thè pith 300X 


4. Scattered groups of phloem cells, being surrounded by a layer of parenchymatous 
layer. Round thè phloem cells may be bundle sheath because thè cells contain 
weakly-green chloroplasts. The pith cells differ from each-other in size and shape 
due to thè presence of phloem groups witli parenchymatous sheath (Fig. 5). 

5. Pericycle 1 -celi wide, thin-walled tissue (Figs 15, 16, 26). 

6. Mucilage cells are present in thè cortex (Figs 20, 26). 


b) Character between G. cruciata and G. asclepiadea: 

1. The epidermis is devoid of papillose cells (Figs. 2, 7, 8, 9, 11, 15, 20, 24). 


c) Character between G. asclepiadea and G. pneumonanthe : 

There is no character which is common only to these two species. 


Acta Botanica Academiae Scientiarum Hungaricae 25 , 1979 


ANATOMICA!. FEATURES ANI) SYSTEMA1 ICS OF GENTIANA 


371 



Fig. 6. Gentiana asclepiadea , 3rd internode. Pitli parenchyma cells, differ in size (ts) 300X 


C) Diagnostic features: 

G. asclepiadea : 

1. The cortex may contain secretory canai* and endothelial cells (Figs 2, 8). 

2. Primary cortex cells with continuous thickened walls (Figs 2, 9, 12, 13). 

3. Xyleni consistine of two disti net concentric zones, thè outer sclerenchymatous zone 
is much developed hut gradually decreasing toward apex (Figs 2, 3, 7, 10, 13, 14). 
The inner one is thè transporting zone (Figs 2, 7, 10, 11, 12, 13, 14). (Among thè 
three species it has tali, thin, upright shoots, contrary to thè G. cruciata , which is 
seini-lying.) 

4. In thè xylem thè sclerenchymatous zone forming a dose cylinder witliout dis- 
cernible ray cells (Figs 2, 7, 10, 14). 

5. The inner zone of xylem (thè transporting one) being composed of numerous vessels 
accompanied by a little parenchyma (Metcalfe and Chalk (l.c.), and (Figs 2, 10). 
Its thickncss decreases in un upward direction (Figs 2, 7, 10, 11). 


13* 
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Fig. 7. Gentiana asclepiadea , 3rd internode. Cs. of sterri 120X 


6. Extra-, intra- or medullary- and interxylary phloems present (Figs 2, 4, 7, 10, 11). 
Among thè tliree species thè G. asclepiadea has thè tallest shoots. The well developed 
sclerenchymatous zone may 1 >e connected with this fact. The sclerenchyinatous 
zone of thè xylein can provide thè statics of thè tali stem. Besides there thè celi 
walls of thè transporting zone are less thick, compared with thè two other Gen¬ 
tiana species. 


G. cruciata: 

1. Primary cortex cells of first internode with discontionuous thickened walls (Fig. 

15). 

2. Xylein cylinder — consists of transporting zone only — is very thick with ray cells 
(Figs 21, 25). The diameter of thè xylem cells increasing from thè extraxylary 
phloem to thè pith (Fig. 21). 

3. The most outstanding feature is thè presence of crystals, in thè cork and pith (Figs 
17, 18, 19). 
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Fig. 8. Gentiana asclepiadea , 3rd internode. Showing cs prominent ribe 300X 


G. pneumonanthe : 

1. Papillose cells present only on ribs. 

2. The tracheae are scattered in the xylem. They differ from each other in size (Fig 27). 

Sumrnary of thè common characters in thè three species: thè diameter of thè 
middle of thè internode decreases from thè first to thè last, thè terminal one. 
But thè celi rows of thè same tissue do not alter in thè sanie sequence. As in thè 
Pimpinella anisum (Szujko-Lacza 1977) also in thè three Gentiana species thè 
transporting zone of thè xylem consists of less celi rows in thè first internode 
than in thè third one (Figs 2, 10). From thè fourth one thè number of thè celi 
rows gradually decrease to thè terminal internode. 
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Fig. 9. Gentiana asclepiadea , 3rd internode. Cork cells with endodermis (cs) 300 X 


Similarity in thè first internode in thè three species : 

The epidermal cells are intact in tliese developmental phases also; 

Celi wall of thè primary cortex cells tliicken; 

Endodermis, and thè external- and internai phloem are present; 

Scattered xylem elements are in thè pith; 

Dissimilarity : 

The character of thè celi thickening of thè primary cortex cells differs 
that is, it is discontinuous in G. asclepiadea and continuous in thè other two 
species; 

The parenchyma cells are present round thè tracheae in thè xylem of 
G. asclepiadea and tliey are absent in thè other two species; 

The xylem consists of two distinct zones sclerenchymatous and trans- 
porting one in G. asclepiadea , thè G. cruciata and G. pneumonanthe liave only 
one, thè transporting zone; 

Ca-oxalatc crystals are in thè cortex and pith parenchyma cells of G. 
cruciata only; 

Similarity in thè third internode: 

There are more celi rows in thè transporting zone along a radius than in 
thè first internode; 
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10. Genliana asclepiadea , 3rd internode. Sclerenchyinatous cylinder in thè external xylein, 
intraxylary phloem (cs.) 300 X 
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Fig. 11. Gentiana asclepiadea , terminal internode (cs.) 300X 


Dissimilarity : 

Under thè ribs there are secretory chanels witli compressed endothelial 
cells in G. asclepiadea , thè other two species have mucilage cells among thè 
cork cells. In thè terminal internode compared to thè third one, thè similarity 
and dissimilarity are thè same in all thè three species. The differences are 
apparent only from thè decrease of thè celi number in each tissue. 


Leaf anatomy : 


I. Qualitative characters : 

A) Common characters among three species: 

1. Leaves are dorsiventral with cuticular epidermis (Figs 30, 31, 32). 

2. Stornata present only on lower epidermis (Figs 32, 35). 

3. Papillose cells present on leaf margin (Figs 28, 29). 

4. Mesophyll differenciated into palisade and spongy tissues (Figs 30, 31, 32). 

5. Mucilage cells occur in thè epidermis itself and from definite but scattered celi groups 
immediately in thè upper epidermis (Figs 30, 31, 32). The ramified extension of mucilage 
cells (Figs 32a, b, 38) penetrate into thè intercellular spaces (Figs 31, 32). Moreover, 
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12. Gentiana asclepiadea , terminal internode. Rib, compressed cork cells and endodermis 

in cs. 300 X 


thè mucilage cells are present among thè spongy parenchyma (Figs 31, 33a, 38), 
sometimes covering thè small vascular bundles (Fig. 33b). 

6. Mairi vascular huudles bicollateral (Figs 35, 36, 37) and smaller one collateral (Fig. 31) 
They are surrounded hy a hundle sheath of chlorenchymatous cells (Figs 30, 31) 

Common characters between thè species pair respectively. 


Similarity between two species pair respectively: 

а) Characters between G. asclepiadea and G. cruciata: There is no character which is 
common only to these species. 

б ) Characters between G. asclepiadea and G. pneumonanthe : The parenchymatous tissue 
just below thè inaili vascular hundle raise out on thè under side of thè leaf (Figs. 
36, 37). 

c) Characters bet ween G. cruciata and G. pneumonanthe : The palisade tissue (one or two 
rows) and transitional cells are well-developed (Figs 31, 32). 
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Fig. 13. Gentiana asclepiadea , terminal internode. Hypodermis under compressed cork cells 
and endodermis. Extraxvlary phloem and xylem (cs.) 300 X 


C) Diagnostic characters: 

G. asclepiadea: 

1. The mairi vascular bundle and two lateral bundles arise out on thè under side 
(Fig. 36). 

2. Palisade tissue two-layered with smaller cells (Fig. 30). 

3. Upper epidermis wavy in outline (Fig. 30). 

G . cruciata: 

1. The vascular bundles do not bulge out (Fig. 35). 

2. Upper epidermal cells wavy in outline only in thè regions of main vascular bundle and 
big lateral bundle (Fig. 35). 
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Fig. 14. Gentiana asclepiadea , terminal internode. Narrow cylindrical sclerenchyma is in xyleni 
and scattered interxylary phloem 120X 


G. pneumonanthe : 

1. Only main vascular bundle bulge out on under side (Fig. 37). 

2. Epidermal cclls not wavy but stright in outline. 

3. The whole mesophyll is more completely mucilaginous, including transitional cells 
(Fig. 32). 


II. Quantitative charaders : 

Table 1 represents thè values of thè different anatomical quantitative 
characters of three Gentiana species. It may he noted in these basic data tliat 
among thè three species G. cruciata has maximum mean values for thè char- 
acter number c l9 c.„ c 6 , c 8 and c 9 . Ecologically this is quite expected because as 
pointed out by us (Szujkó-Lacza and Sen 1977c) this species grows maximally 
in forest felling (frequency value 0.87) and dry mountain grass land (frequency 
value 0.59). G. asclepiadea shows maximum inean values for characters c 5 
and c 7 . This is also due to its ecological characteristics. It grows mainly in 
areas of over 800 mm annual rainfall. In case of G. pneumonanthe thè maximum 
mean values are noted by character number c 3 and c 4 . It is possible that thè 
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Table 1 

Values of anatomical characters of leaves in three Gentiana species 


Serial No. 

Narac of thè species 

c ‘ 


o* 

C « 

C 5 


C 7 

Cg 

<*9 

G. pneumonanthe 

4.235000 

4.201637 

25 

35 

0.7058 

28338 

5024 

159725 

31550 


4.089750 

4.050500 

30 

32 

0.6816 

31400 

7850 

216911 

49298 


4.368000 

4.330241 

28 

34 

0.6240 

31400 

6358 

195220 

62115 

X 

4.230916 

4.194126 

27.67 

32.33 

0.6715 

30379 

6410.67 

190618.18 

47654.40 

G. cruciata 

11.625000 

11.481738 

18 

24 

0.6458 

125600 

17662 

473260 

118315 


10.713600 

10.570338 

16 

21 

0.6302 

131958 

11304 

768062 

106483 


12.909000 

12.757260 

17 

25 

0.7172 

138474 

13266 

993847 

76904 

X 

11.749200 

11.603112 

17.00 

23.33 

0.6638 

132010 

14077.33 

745057.00 

100567.33 

G. asclepiadea 

5.286500 

5.193556 

14 

13 

0.5874 

61544 

31400 

331282 

116911 


5.558100 

5.495415 

18 

14 

0.6948 

90746 

28338 

335226 

93666 


5.614500 

5.518416 

17 

12 

0.9358 

70650 

25434 

414103 

88736 

X 

5.486366 

5.402462 

16.33 

13.00 

0.7125 

74313 

28390.16 

360204.00 

99771.26 


c, = Anatomical characters of leaves studied in C.S. 

c, = Area of half leaf (in fini 1 ); c 2 = Area of mesophyll tissue and secondary vascular bundles (//ni 2 ); c 3 = Number of stornata in a quadrate 
(lower side of thè leaf); c 4 = Total number of papillose cells in a quadrate; c- = Number of vascular bundle per unit area of leaf; c r> = Area of 
main vascular bundle (/zm 2 ); c 7 = Area of lst Iateral vascular bundle (/mi 2 ); c 8 = Area of bundle sheath parenchyma in inaili vascular bundle 
(//m 2 ); c 9 = Area of bundle sheath parenchyma in lst Iateral vascular bundle (//ni 2 ). 
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l 4 ig- 15. Gentiana cruciata , lst internode. Cs of cork cells with special thickening of celi walls 


300 X 
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Fig. 16. Gentiana cruciata . lst internode Ts. of endodermis and pericycle 750X 


Table 2 


Total number of papillose cells in a quadrate/species 


No. of observations 

1 

_1 

2 

3 

4 

5 

Average 

Name of thè species 

G. pneumonanthe 

31 

32 

34 

30 

35 

32.4 

G. cruciata 

24 

21 

25 

22 

21 

22.6 

G. asclepiadea 

13 

14 

12 

14 

13 

13.2 


Table 3 


Analysis of variance in total number of papillose cells in a quadrate 


Sources of 
variability 

SQ 

FG 

MQ 

F 

Treatment 

921.73 

2 

460.87 

166.4 

Residuai 

33.20 

12 

2.77 

- 

Total 

954.93 

14 

- 

- 
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Fig . 17. Gentiana cruciata , lst internode. Crystals in pitH parenchyma cells 300X 


Table 4 


Average (in thè diagonal), their differences 
(in thè righi upper half of thè matrix) indicate significances 


Species 

1 

2 

3 

G. pneumonanthe 

32.4 

— 

_ 

G. cruciata 

* 

22.6 


G. asclepiadea 

* * 

* 

13.2 

SU 5 % = 2.29 





* P > 5%; ** P > 1% 
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number of stornata per square is related to ecological and species factors 
also.This species is generally available in highly illuminated areas and marsliy 
lands. 



Fig. 18. Gentiana cruciata, lst internode. Crystals in thè cork cells 300X 


We do not know thè function of papillose cells. The number of papillose 
cells in a square may or may not he associated with any ecological factor. 

The distribution of papillose cells per quadrate (on thè leaf margin) is 
given in Table 4. This character appears to bave considerable anatomical and 
taxonomic values because thè analysis of this character shows significant dif- 
ferences among thè tliree species. G. pneumonanthe has many more papillose 
cells per square and G. asclepiadea has less. 
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Fig. 19. Gentiana cruciata , lst internode. Ts. of scattered xylem element in pith 300 X 



Fig. 20. Gentiana cruciata, 3rd internode. Cs. of steni 120X 


The numher of stornata has been counted in two ways (Tahles5and 8), 
number of stornata in 0.68 min 2 of epidermal peels witli five repetitions and 
thè number of stornata along thè cross-sections. Significant differences between 
thè three species are to he found in thè number of stornata per square but 


14 
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Fig. 21. Gentiana cruciata , 3rd internode. Cs. of stem 120 X 



Fig. 22. Gentiana cruciata , 3rd internode. Inner phloein (cs.) 750 X 
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Fig. 23. Gentiana cruciata , 3rd internode. Medullary phloem (cs.) 750 X 


Taldc 5 


Total number of stornata in a quadrate/species 


No. of observations 

1 

2 

3 

4 

5 

1 _ 

Average 

Name of thè species 







G. pneumonanthe 

25 

30 

28 

29 

34 

29.2 

G. cruciata 

18 

16 

17 

19 

14 

16.8 

G. asclepiadea 

14 

18 

17 

14 

16 

15.8 
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Fig. 24. Gentiana cruciata , terminal internode. Cs. of stem 120X 


Table 6 


Analysis of variance in total number of stornala in a quadrate 


Sources of g^ 

variability 

FG 

MQ 

F 

Treatment 

557.2 

2 

278.60 

47.46 

Residuai 

70.4 

12 

5.87 

- 

Total 

627.6 

14 

— 

- 


when thè sample was taken in thè cross-section have not S.D. in analysis 
of variance (Tables 11, 12, 13). 

Witli respect to thè thickness of palisade parenchyma (Table 13) G, ascle- 
piadea differs from thè other two species significantly also in (Figs 30, 31, 32). 
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Fig. 25. Gentiana cruciata , terminal internode. Xylem with rays (cs.) 750 X 


Table 7 


Average (in thè diagonal), their differences 
(in thè right upper half of thè matrix) indicate significance 


Specics 

ì 

2 

3 

G. pneumonanthe 

29.2 

— 

_ 

G. cruciata 

♦ 

16.8 

— 

G. asclepiadea 

SD 5 % = 3.33 

** 


15.8 


* P > 5%; ** P > 1% 
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Fig. 26. Gentiana pneumonanthe , Cs. of stera in 3rd internode 300 X 


Table 8 

Number of stornata in lower side of thè half-leaf/species 


No. of observations 

1 

2 

3 

Average 

G. pneumonanthe 

11 

12 

12 

11.66 

G. cruciata 

15 

14 

17 

15.33 

G. asclepiadea 

18 

10 

11 

13.00 


Table 9 


Analysis of variance in total number of stornata 
in lower side of thè half-leaf 


Sources of 
variability 

S Q 

FG 

MQ 

F 

Treatment 

20.67 

2 

10.34 

1.43 

Residuai 

43.33 

6 

7.22 

- 

Total 

64.00 

8 

— 

- 
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Fig. 27. Gentiana pneumonnnthe , Cs. of stein in lst internode 300 X 


Talile 10 


Average (in thè diagonal), their differences 
(in thè right upper half of thè matrix) indicate no significance 


Specie s 

1 

2 

3 

G. pneumonanthe 

11.66 

— 

— 

G. cruciata 

— 

15.33 

— 

G. asclepiadea 

— 

— 

13 
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Fig. 28. Papillose cells on thè leaf inargin of G. asclepiadea 300 X 



Fig. 29. Papillose cells froin thè inner side of epiderrnis cells (G. asclepiadea). Basis of papilla 

ovate or round in form 300 X 
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Fig. 30. Leaf cs. in Gentiana asclepiadea , 120 X 


Table 11 


Thickness of palisade parenchyma/species 


No. of obscrvations 

: 

2 

3 

Average 

Name of thè species 





G. pneumonanthe 

170 

150 

140 

153.33 

G. cruciata 

150 

140 

200 

163.33 

G. asclepiadea 

70 

70 

70 

70.00 


Table 12 


Analysis of variancc in thickness of palisade parenchyma 


Sources of 
variability 

SQ 

FG 

MQ 

F 

Treatment 

15755.55 

2 

7877.78 

18.65 

Residuai 

2533.34 

6 

422.22 

- 

Total 

18288.89 

8 

- 

— 
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Fig. 31. Leaf cs. in Gentiana cruciata , 300 X 


Table 13 


Average (in thè diagonal), their differences 
(in thè right upper half of thè matrix) indicate significance 


Species 

1 

2 

3 

G. pneumonanthe 

153.33 

— 

— 

G. cruciata 

- 

163.33 

- 

G. asclepiadea 

SD 5 % = 41.09 

* 

* 

70 


* P > 5%; ** P > 1% 
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Fig. 32. Leaf cs. in Gentiana pneumonanthe , 300X 

Table 14 


The r values betiveen different character pairs 
of leaves in three Gentiana species 


Character No. 

G. pneumonanthe 

G. cruciata 

G. asclepiadea 

2 and 3 

0.8401 

0.8121 

-0.1295 

4 and 5 

0.8474 

0.9966*** 

-0.1526 

6 and 7 

0.4808 

0.4771 

0.9423* 

1 and 8 

-0.1871 

0.3668 

0.8031 

8 and 9 

-0.7228 

0.5536 

0.1670 

8 and 10 

0.4329 

0.7211 

0.2401 


* P > 5%: *** P > 1% 

1. Area of half-leaf 

2. Area of mesophyll cells and secondary vascular bundles 
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Fig. 33a , b. Mucilage cells with spongy parenchyma in G. asclepiadea , paradermal preparation 

300 X 


3. Number of vascular bundles 

4. Area of main vascular bundle 

5. Area of bundle sheath parenchyma of main vascular bundle 

6. Area of lst lateral vascular bundle 

7. Area of bundle sheath parenchyma of lst lateral vascular bundle 

8. Number of stornata in a quadrate 

9. Number of vascular bundle per unit area of leaf 

10. Number of papillose cells in a quadrate 


In Table 14 thè correlation coefficient was determined between 10 selected 
character pairs. In G. cruciata significant values could be found only in char- 
acter pairs 4 and 5 and G. asclepiadea shows significant correlation only 
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between character number 6 and 7 i.e. thè area of mairi vascular hundle or lst 
lateral hundle and hundle sheatli parenchyma respectively. 

The length of thè stornate shows higher diversity values than thè breadth 
(Table 15). The length of thè stornata shows maximum diversity in G. cruciata 



Fig. 33b 


while thè remaining species bave more or less similar diversity. Witli respect 
to thè breadth of stornata a minimum diversity is noted in G. cruciata, 

The number of stornata in a square does not show any variation in its 
diversity values among thè three species (Table 15). This reinforces thè results 
of analysis of variance (Table 8) witli respect to thè S.D. in thè number of 
stornata per square between thè species. 

As noted in Table 15, thè papillose cells per square show high diversity 
but high equitability values in G, cruciata. The other two species are more or 
less similar to eacli other witli respect to thè diversity and equitability of thè 
number of papillose cells per square. 
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Fig. 34. Bicollateral main vein in G. cruciata , (cs.) 300 X 
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Fig. 35. First ordered bicollateral vascular bundle in G. cruciata , (cs.) 120X 
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Fig. 36. Main vascular Imi tulle in G. asclepiadea , 120X 


Table 15 


Diversity (H') and evenness (E) values of three leaf characters in three Gentiana species 


Name of thè species 


G. pneumonanthe 

G. cruciata 

G. asclepiadea 


H' 

E 

H' 

E 

H' 

E 

The length and breadth of stornata 

L 

1.0964 

0.7909 

1.3040 

0.9406 

1.0963 

0.7908 


B 

0.8451 

0.7693 

0.5076 

0.3661 

0.7232 

0.6583 

Stornata in a quadrate 


1.6037 

0.9964 

1.6040 

0.9966 

1.6038 

0.9965 

Papillose cells in a quadrate 


1.2874 

0.7999 

1.6068 

0.9984 

1.3739 

0.8537 


* 1 — length and B breadth 


.■tela Botanici 
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Fig. 37. Main vascular bundle in G. pneumonanthe , 120 X 


Fig. 38. Epidermal inucilage cells in G. pneumonanthe. Paradermal preparation 300 X 
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Conclusimi 


Thm* are fise anatomica! eharacters of thè stein and six of thè leaf 
which are common lo thè ih ree speeies of Ifungarian Gentiana. 

In stein anatomy G. cruciata and G. pneumonanthe appears to he mori 
closer to eaeh ot.her than eitlier of theni to G. asclepiadea. 

Kroni ilo* point of \ ievv of diagnosis there appear to he I stein eharacters 
(viz. ilo* presence of secretor\ eanals and endothelial eells in primary cortex; 
in thè xvlein thè fibrous selerenehvina formine a dose cylinder without ra\ 

j J o y j 

eells: thè presence of intra \ylar\ phloem; and thè three leaf eharacters) i.e. 
hulging out of thè inaiti vascular hundle and thè two lateral hundles on thè 
lower side; two-Iayert*d palisade tissne with smaller eells; wavy out line of 
upper epidermis; thè lower values of thè papillose eells in a square on thè leaf 
inargin which are eharaeterist ie of G. asclepiadea. 

G. cruciata cari easil\ he separated from thè other two speeies hy 2 stein 
eharacters (i.e. diseontinumisi) thiekened primary cortex eells of first inter- 
node; presence of crystals in ilo* cork and pith parenehyma; and 2 leaf char- 
aeters (i.e. vascular hundles not hulging out with inesophyll tissue); upper 
epidermis wavv in ondine onl\ in inaili vascular hundle and big lateral hundle 
regions). 

There are two sterri (i.e. presence of papillose eells on rihs; thè dif- 
ferent si/e of pores in thè xylem); and 2 leaf eharacters (i.e. only mairi vascular 
hundle hulging out with inesophyll parenehyma on lower side; epidermal eells 
not wavy hut straight in outline which can he used for ideili ifieation of G. 
pneumonanthe, 

Quantitatively thè speeies pair G. asclepiadea and G. cruciata in thè leaf 
is not siniilar. G. asclepiadea G. pneumonanthe and G. cruciata G. pneumo¬ 
nanthe bave one common character respectively. The three speeies signifi¬ 
cali! lv differ from each other in th<‘ number of papillose eells and thè number 
of stornata per square. and G. asclepiadea from thè other two in thè thickness 
of palisade parenehyma. There is a significant correlation in G. cruciata and 
G. pneumonanthe with respect to thè area of thè inaili or lst lat eral hundle and 
hundle sheath parenehyma. These two speeies usuali) grow in a well-illumi- 
nated area. Therefore we can suppose, there ma) he some connection hetween 
thè well-dev eloped hundle sheath parenehyma and some sort of env ironrncntal 
faetor(s). 

It is evident from our present and previous studies tirai hot li anatomical 
and morphological eharacters show a siniilar pattern of relationship among thè 
three speeies of Gentiana. So, these features taken together may he very useful 
for thè diagnosis of thè three speeies. It may he pointed out that both of these 
features support thè present taxonomic treatment of these taxa. 
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The paper contains thè diagnosi of Vargamyces Tóth nov. gen. Hyphornycetes 
genus and its type species. The single species of thè new genus occurs in biotopes of 
aquatic-seiniaquatic character. 


VARGAMYCES Tóth genus novum 

Mycelium brunneolum vel paene hyalimim, ramificatimi, septulatum , par¬ 
tirà in substrato immersum , partirti superficiale, hinc inde conidiophora simplicia 
vel rarius breviter 1 2-rarnosa, brunneola, septata, sympodialia ferens. Sympo- 
duloconidia plus-minus fusoidea, prò ratione magna, transversaliter septata, 
brunnea, in conidiophoris apicaliter et lateraliter singillatim disposila. 

Species typica: Vargamyces aquatieus (Dittika) Tóth comb. nova (basio- 
nymon: Camposporiurti aquaticum Dudka, Ukr. Bot. Zhurn. 23. nr. 4. 91— 
92, 1966). 

Citar, emend. ut sequitur: Mycelium brunneolum vel paene hyalinum , 
ramificatum , septigerum , conidiophora sympodialia , erecta , erartiosa vel rarius 
breviter 1 2-rarnosa , era. 50 150 firn longa , apice et lateraliter conidia singula- 

ria ferentia. Conidia fusoidea, 90 150( — 175) X 14 19 firn, apice obtusa vel plus 

minus rotundata, brunnescentia brunnea, cellula basali necrion apicali in statu 
juvenili pallida vel fere incolore, sed dernurn cellulis caeteris plus minus colore 
aequali, septis transversis 6 9( 12), ad sepia constricta. 

Hah.: in partis putridis plantarum, imprimis ad folia arborum frondosa- 
rmn in aqua submersis; saprophyton. 

Hoc novum genus nominatum in memoriam Josephi Bennonis Varca S. O. Cist., oliin 
professori historiae naturalis in gyinnasio oppidi Eger (Comit. Iieves, Hungaria), magistri 
auctoris dilectissimi. 

Collectiones Vargarnycetis aquatici in substratis naturalibus cultae. 
Abbreviationes: exs. materia exsiccata, praep. = praeparatum microsco- 
picum in herbario auctoris adest. Fungus semper in foliis putrescentibus in 
aqua submersis, matrix: Fagus silvatica L., coll, auctor ipse, nisi alias indicatur. 


15 * 


Acta Botanica Academiae Scientiarum Hungaricae 25, 1979 


404 


TÓTH, S. 


In fonte infra montem Somhegy pr. pag. Bakonybél, montes Bakony-liegység, 26. 6. 
1963. — In silvis Gyulaji-erdò pr. pag. Gyulaj (Coinit. Tolna), 20. 3. 1965. Quercus sp. —- 
In fonte Agoston-forràs ad Sikfokut pr. opp. Eger, montes Biikk-hegység, 7. 7. 1965. — In 
fonte infra montem Som-hegyese pr. pag. Màtrakeresztes, montes Màtra-hegység, 27. 3. 1966. 
leg.: Cs. Dobolyi — In rivulo vallis Petnyàki-vòlgy pr. opp. Pécs, montes Mecsek-hegység, 
1. 7. 1966. In fonte inter Odorvàr et Kisrét pr. pag. Biikkzsérc, montes Biikk-hegység, 5. 7. 
1966. Fagus silvatica L., Quercus sp. 10298. Ibidem, 25. 4. 1970. (praep.) - 10285. In ramo 

australi rivuli Gerence-patak ad Szòmòrke-vòlgy pr. pag. Bakonybél, montes Bakony-hegység, 
29. 11. 1970. (exs.) 10292. In fonte vallis Szòmòrke-vòlgy, 29. 11. 1970. (exs.) 10283. 
In rivulo vallis Màré-vòlgy pr. pag. Magyarcgregy, montes Mecsek-hegység, 7. 7. 1971. (exs.) 
-— 10281. In rivulo Somberekséd pr. pag. Bakonykoppàny, montes Bakony-hegység, 25. 2. 
1972. (exs.) — 10286. In rivulo Yòròs-Jànos-séd pr. pag. Bakonybél, 25. 2. 1972. Fagus sil¬ 
vatica L., Acer campestre L. (exs.) — In rivulo vallis Hidas-vòlgy pr. opp. Komló, montes 
Mecsek-hegység, 1. 7. 1972. leg.: S. Tóth et A. Vass — In fonte Tisztaviz-forràs pr. pag. 
Bakonybél, 4. 12. 1972. — 10278 et 10290. Ibidem. 14. 12. 1972. Fagus silvatica L., Carpinus 
betulus I,. leg.: S. Tóth et J. Gonczòl (exs.) — 10289. In fonte Papkut pr. pag. Németbànya, 
montes Bakony-hegység, 14. 12. 1972. Quercus sp. leg.: S. Tóth et J. Gonczòl (exs.) — 10288. 
In rivulo vallis Jegenye-vòlgy pr. pag. Solvmàr, haud procul urbis Budapest, 17. 12. 1972. 
Pinus nigra ARN., in ligno putrido submerso. leg.: I. FejÉr (exs.) - 10282. In fonte Tisztaviz- 

forràs, 1. 3. 1973. Fagus silvatica L., Carpinus betulus L. (exs.) - 10287. In rivulo Velemi- 

patak ad pag. Velem (Coinit. Vas), 30. 10. 1973. Salix cuprea L. (exs.) — 10296. In rivulo 
Nagyvasfazék-patak infra montem Nagy-Hideghegy pr. pag. Kóspallag, montes Bòrzsòny- 
hegység, 15. 1. 1974. leg.: J. Gonczòl (exs.) 10280. In fonte Tisztaviz-forràs, 1. 2. 1974. 
(exs.) - In rivulo Nagyvasfazék-patak, 14. 7. 1974. Quercus sp. leg.: J. Gonczòl — In caverna 



Fig. 1. Two conidiophores, both with a single young conidium 
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arbori» vivae aqua repleta pr. pag. Szentliszló (Comit. Zala), 5. 8. 1974. log.: J. GÒNCZÒL 
10276. In fonte Tisztaviz-forràs, 7. 11. 1974. (exs.) 10291. In rivulo Csorgo-patak pr. pag. 
Matrakeresztes, 22. 5. 1975. (exs.) — 10284. In fonte Tisztaviz-forràs, 16. 12. 1975. (exs.) 
10297. Ad Csurgó vallis Hidasvòlgy, 15. 6. 1976. 10275. In valle Hidasvòlgy, 15. 6. 1976. 

In nido avis putrido, leg.: A. Vass et S. TÓTH (exs.) - 10277. In valle Petnyàki-vòlgy, 16. 6. 

1976. In nido avis putrido, leg.: A. Vass (exs.)-— 10279. In rivulo Malompatak pr. pag. Dòniòs 
(Comit. Komàrom), 24. 3. 1977. Collectio diagnosi optime conveniens (exs., praep.). 

The mycelium is brownish, or almost hyalin, ramifying, septate, partly superficial, 
partly iininersed in thè substratum. The conidiophores are syinpodiab not ramifying, or 
sometimes with 1 2 short branches, brownish, septate. Conidia are brown, fusiform, with 

some transversai septa, situateci one by one apically and laterally on thè conidiophores. Type 
species: V argamyces aquaticas (Dudka) Tóth comb. nov. (basionym.: Cariìposporium aquaticurri 
Dudka), char. emend. in thè following way: 

The niycelium is brownish, or almost hyalin, ramifying, septate. The conidiophores are 
sympodial, erect, not ramifying, or, rarely, with 1—2 short branchlets, some 50—150 //in long; 
they bear single conidia apically and laterally. The conidia are fusiforin, 90—150( 175)X 

14—19 //in, their apex is obtuse, or more or less rotundate, brownish-hrown, both thè basai 
celi and thè end one in thè earlv state of their development are of a more pallid colour than thè 
others, or almost hyalin, ultimately however all thè cells of thè conidium are almost coinpletely 
of thè sanie colour; they have 6— 9(—12) transversai septa, at thè septa are constricted. 

Hai).: on putriti plant parts, inainly however on dejected leaves of deciduous trees 
submerged in water; saprophyte. 

I nained thè Vargamyces genus in commemoration of J. B. Varga S. O. Cist., my master, 
thè teacher of naturai history in thè grammar school of thè town Eger (llungary) at that time. 



Fig. 2. Conidiophore with one young apical conidium (note thè basai collarette) 
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I know thè Camposporiurn aquaticum Dudka species only from descrip- 
tions. I could not manage to examine either thè type or any other authentic 
material of it. In spite of this, I take it as certain that thè fungus described by 
Dudka and thè one which I studied on rather rnany occasions are identical. 
I cultivated thè fungus on thè naturai substratum collected together with thè 



Fig, 3. Conidiophore on thè start of fortgrowing with one obliquely staying mature conidium 


fungus, since my attempt to cultivate it on artificial nutrient material has not 
so far come to fulfilment. The inost important observations are described below. 

The conidium always grows on thè apex of thè conidiophore, then thè 
apex of tlie latter continues growing, whereby thè conidium gets into an oblique 
position. Following this, newer and newer conidia can grow apically on thè 
conidiophore. In our cultures, it occurred not only once that we were alile to 
observe as many as even 12 conidia on thè sanie conidiophore. The growing 
of conidium generally takes 1 3 days. The conidium in thè course of growing 

is rather firmly connected with thè apex of thè conidiophore. The fully mature, 
obliquely staying conidium separates rather easily from thè conidiophore: even 
a weak water movement is enougli for this to ensue. Therefore, there is liardly 
any possibility that we could observe a conidiophore hearing more than one 
conidium in thè case of freshly gathered material. 
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This explains tliat Dudka. misled l>v thè single conidium of thè conidio- 
phore, placed thè fungus often observed also by him into thè Campospori - 
um genus. 

The conditions are slightly different in thè cultures than in thè field, 
therefore, thè conidia, staying on thè conidiophores for a longer time, grow 



conidium 

larger, and thè number of their septa can also be more than tliat of thè septa 
of fungi growing in thè field. All tliose together provide an explanation tliat 
tliere are differences between thè originai diagnosis and our description. 

Occasionally, but not often, we could observe also sudi conidiophores in 
our cultures tliat had 1 2 short side branches as well. On thè branches, 

1 2( 3) conidia could be observed. We had to mention this in our description. 

The conidium inay undergo unfavourable effects during both its growtli 
and in its fully developed state. An interesting observation could be made by 
us in one of our cultures tliat dried up entirely in two weeks. After filling up 
thè culture with water, after another period of 7 8 days conidia of a peculiar 

shape could be observed in thè specimens. Some of thè conidia, with abruptly 
rounding off at about thè middle, continued growing up to apex, at some half 
width. We attributed thè phenoinenon to tliat during drying up thè conidium 
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Fig. 5. Conidiophore with 3 conidia and 3 further conidia 



Fig. 6. Conidiophore with 9 conidia 
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Fig. 7. Conidiophore with 12 conidia 



Fig. 8. Conidiophore and conidia 
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did not lose its ability to grow and when thè circumstances resumed becoming 
favourable it continued growing. 

The conidium of Vargamyces aquaticus is rather large, therefore it can be 
relatively easily injured. On thè free end of a half-broken conidium, stili on 
thè conidiophore, a regular-shaped conidium grew out thè middle of thè last 
septum. This could be observed only on one occasion. It was also only on 
one occasion that we were able to observe tliat thè conidiophore can also 
regenerate. This was testified by thè collarette which was observable at 
thè base of a conidiophore hearing conidia. 

All these observations, then thè brownish-brown colour of thè mycelium 
and thè conidiophore as well as thè conidia, together witli their character of 
being septate allowed us to draw thè conclusion that thè fungus is not primarily 
an aquatic organism. It did not appear to be impossible that besides its living 
in aquatic, submerse conditions thè fungus can live in relatively dry conditions 
as well. We made attempts to prove this presumption by incubating decaying 
leaves which had been gathered in dry places. Years after thè unsuccessful 
attempts, we succeeded in finding thè conidia we had searched for, in two 
valleys, lying several km apart from eacli other, in thè mountain Mecsek on 
thè incubated leaf-pieces of bird-nests that had been lying and decaying each 
on thè ground. Both nests originated from damp places, but thè material did 
not let out water when pressed, and it was obtained from places higher and 
farther from thè rivulet rather than thè conidia could reacli them from thè 
rivulet (Nos 10275, 10277). Two years later, we again managed to find conidia 
(we did not enumerate them above), on beach leaves gathered in one of thè 
damp valleys of thè mountain Màtra. The leaves were collected also here in 
such places that made it very improhable that thè conidia could in thè observed 
quantity reach thè leaves from thè rivulet. The soil was rather damp also here. 
Finally, in 1974, J. Gonczol collected thè beach leaves on which we could 
enjoy seeing thè nicely developed conidiophores of thè fungus after incubation, 
in thè cavity of a beech tree. The caverna arboris was filled witli water. In its 
vicinity, over a distance of several hundred metres, there occurred no river, 
nor stagnant water (see above, at thè enumeration of thè collections). 

On thè basis of wliat liave heen said above, we consider it as testified 
that Vargamyces aquaticus cali find thè conditions of its life not only in rivulets, 
in a submerse state, but also in somewhat drier conditions, and even in hio- 
topes of damp character. 


Acta Botanica Academiae Scientiarum Hungaricae 25, 1979 


Acta Botanica Academiae Scientiarum Hungaricae , Tomus 25 (3 4), pp. 411 -423 (1979) 


ANATOMY AND LOCALIZATION OF THE ALKALOIDS 
OF THE FLOWERING PLANT 
COHYDALIS CAVA (L.) SCHWEIG. ET KÒKTE 


»y 

G. VeHZÀR-PeTHI and P. T. M. IIOANG 

SEMMELWEIS UNIVERSITY OF MEDICAL SCIENCES, INSTITUTE OF PHARMACOGNOSY 

BUDAPEST, HUNGARY 

(Received September 20, 1978) 

The authors examined and histologically bave characterized thè tuber, stalk, 
leaf and flower as well as tlie green and thè ripe fruit of Corydalis cava. It has been 
stated that secretion vessels occur which are either uni-cellular or consist of groups of 
3 4 celi». In thè tuber, many parenchymatic elements, containing starch, can be 

found. The medullary rays are also large. The collateral hundles are characteristic of 
tHe stalk. As regards thè leaf, thè grouped hydatodes are to be emphasized. The papil- 
lary development of thè endocarpium is characteristic. 

The histochemical examinations point out thè localisation of thè alkaloids in 
thè cell-wall, intercellulars and in thè secretory vessels. 


Introduction 

C. cava (L.) Schweig. et Kbrte, is a very widespread plant in our rocky and beech woods, 
riverside forests, and mixed oakwood associations (Soó and Kàrpàti 1968). The plant aroused 
our attention if only because in thè last decade Japanese researchers began to deal with this 
plant and with other related Corydalis soecies in detail (Iunzo Ikasa 1966; Naruko and 
Kaneko 1972; Kametani et al. 1971; Nonaka et al. 1973a, b). According to Manske (1969), 
tliere are more than 20 kinds of alkaloids with iso-kinolin fraine, which belong in thè types 
Protopin, Protoberberin and Aporfin. A total of 120 alkaloids bave been described froni thè 
gene together with its isomers (survay by Verzàr-Petri and Minh Hoang 1978a). According 
to our own examinations, thè main alkaloid of C. cava is thè bulbocapnin of Aporfin type, 
and also thè quantity of corydalin, which is of protoberberin type, is considerable (Verzàr- 
Petri and Minh Hoang 1978b). The total alkaloid content of thè plant, depending on 
growtli phase, varies it is thè highest, amounting up to 2 5%, in thè tuber (Minh Hoang 

and Verzàr-Petri 1978). 

There is only a few’ inforniation on thè anatoiny of thè plant (Metcalfe 1950), and 
thè knowledge of thè location of thè alkaloids witliin thè tissue is definitely inadequate. 

On thè Fumariaceae family we can read in Kàrpàti (1969) that its species do not 
contain latex. Metcalfe (1950), however, calls attention to thè milk tubes to be found in thè 
family, and which can be uni-cellular or multi-cellular, with unknown contents. Metcalfe 
adds to this observation his supposition that, as thè Fumariaceae family is related to Papa- 
veraceae , thè secretion vessels to be found in them are similar to thè laticiferous vessels. 

Thureson-Klein (1970) and Mothes (1966), among others, reported on thè milk 
tubes or laticiferous vessels of Papaveraceae. It was especially thè work of Mothes from wdiich 
it has become unambiguously clear that there are alkaloids in thè laticiferous vessels. Verzàr- 
Petri (1973, 1975) found uni-cellular and multi-cellular jointed in Vinca minor , which helongs 
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in thè Apocynaceae family, and she pointed out by means of histochemical and isotopical 
examinations that there were alkaloids present in thè inilk vessels. 

Therefore, it seemed interesting to examine thè anatomical relations, and within it thè 
secretimi vessels, of Corydalis cava belonging to Fumariaceae , and also to establish thè loca¬ 
tion of alkaloids forming in thè milk vessels. 


Material and methods 


The plant material which was to he examined had been gathered from a mix ed beech- 
wood of Sàgvàri-liget, in Aprii of 1976 and of 1977. 

The organisms which were to he studied anatomically were fixed in alcohol of 
40%. Then hand-made sections were prepared, and leaf-bleaching was carried out 
(Sàrkàny and Szalai 1964). 

The preparations were examined unstained, or stained with 0.5% toluene blue solu¬ 
tion, placed in diluted glycerin, and frained, under a ZEiss/Jena Lumipan light microscope. 
The photographs were taken with Practica camera, on docu film and Orwo-Chrom diafihn 
(18 Din). 

The histochemical alkaloid examinations were carried out according to thè method of 
G. Verzàr-Petri (1973). For detecting thè alkaloid in plant tissues, thè following procedure 
was used: The hand-made sections were prepared from thè samples always in fresh state, 
and part of them was put into two kinds of alkaloid reagents. Parallelly with this, control 
sections were always prepared, which were collected in water, then were examined for 
comparison covered in glycerine and framed in thè usuai way. The sections to he studied 
thè histochemical were cut and put into alkaloid-reagent, and left for 4 hours. After taking 
thè sections out, they were washed thoroughly again, covered in diluted glycerine and framed. 
For investigations we used a DRAGENDORFF-type reagent and a bromic otie (4-Br-benzol- 
diazoniumfluorborate), which had earlier been used in our thin-layer-chromatographic examina¬ 
tions (Verzàr-Petri and Minh Hoang 1978). Differentiation (abs. alcoholic removai of 
alkaloid with 5% tartaric acid) recommended by James (1950) was also carried out, in parallel 
sections. We considered only those reactions as acceptable which took place also after dif¬ 
ferentiation. 


R esul ts 

1. Histological characterization 

a) Tuber 

On thè basis of Hegi (1963), thè tuber of Corydalis solida is of hypocotyl origin. Accord¬ 
ing to Kirciiner (1908), thè tuber of Corydalis cava is also of hypocotyl origin. Sirice we 
did not carry out liistogenetical examinations, we accepted this data. However, we wish to 
remark that thè tissue structure of thè full-grown tuber, and also that of thè very young tuber, 
do not definitely confirm this statement. The diarch structure mentioned by e.g. by Metcalfe 
(1950), and given as characteristic of Fumariaceae , is well-distinguisliable in thè young tuber. 

The tissue structure of thè fully-developed tuber which has become 
cavernulous is as follows: 

On thè residue of thè rliizoderm, occasionally conical hairs can he found, which become 
suberized, while cracks and lenticels develop ainong them. The tuber is covered with thè 
irregular phellom of two-rowed cells, which rather resembles thè exoderm. Below thè phellom 
we can find tlie 1-row-thick phellogen, which is of dipleuric function. The phelloderm con- 
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sists of pareiichymatic, isodiametric and multiangular cells. The cortex is a parenchyma layer 
similar to thè latter, and it extends up to thè endodermi» of CASPAKian point (Fig. 1). 

In thè cortex, cell-groups can he observed, containing a kind of secretion of brown 
colour which are idiohlasts (Fig. 2). In their longitudinal section tliey are elongated and consist 
occasionally of 2—3 cell-members. A parenchymatic pericambiuin of 2 3 cell-rows can he 

found under thè endoderinis. The vascular tissue comprises 2/3 of thè tuber. Its characteristic 
is thè doininant bast parenchyma and wood-parenchyina, containing ordinary starch grains, 
and being of a storing type. The starch grains are globular, concentrical and in generai of 
30 -40 /un size. Tliey fili thè storing parenchyma cells up to overflowing. In addition, thè bast 
parenchyma contains thin-walled tracheae and also secondary cells. No fibre» can be found. 
"Pile medullary rays are infundibuliform and contain starch. The cambium is wide, 8 10 cell- 

rowed and sharply differentiates froni thè other tissue zones. The contiguous, secondary xylem 
body is divided by thè medullary rays, which mostly do not contain starch and are of 2—5 
celi rows. Frequently, in thè medullary rays rexigen passages occur, which make thè woodbody 
loose, and rugged (Fig. 3). The number of traches is small, they constitute 5—8-membered 
and thin-walled groups, and after a certain tirile they become filled up clogged up witli a kind 
of brown-coloured secretimi. Occasionally, well-distinguishable, empty parenchymatic elements 
occur. Their function is unknown. 

In thè middle part, an enormous and ever-increasing rexigen passage develops, which 
tears thè neighbouring tissues, and together with them also thè primary sheaths as well. 

In thè old tuber thè cortex can no longer be found. The periderm develops in thè peri- 
cambium. Underneath, increasingly a widening dilata donai zone can be observed, which 
consists of isodiametric, relatively thin-walled parenchymatic elements. In thè dilatational 
zone, cell-groups containing secretion can be found. The vascular tissue System has only thè 
secondary and contiguous part, which considering its structure is in agreement witli 
those described above. The rexigen passage reaches thè secondary woodbody. 


b) Stem 

The stem is of soft substance. By thè tiine of flowering it is fully developed and secondary 
sheaths of smaller size also develop among thè main sheaths. The stern is covered with epidermis 
of one-celled rows, thè cells of which contain also some chloroplasts. In thè epidermis, stornata 
cari also be found, which will be dealt with in detail when discussing thè leaf. Occasionally, 
cone-shaped, uni-cellular integumentum occurs. Under thè epidermis, chlorenchymatous hypo- 
dermis develops which has 2-possibly 3-celled rows. No cortex boundary grows, but thè col- 
lateral open vascular sheaths are embedded in thè parenchymatic basic tissue without any 
transition. The primary vascular sheaths of large size are well-distinguishable; so are thè small, 
secondary vascular sheaths, which are often doublé (twins). The latter come into existence 
differently frorn thè usuai way, not as a result of thè functioning of thè contiguous, inter- 
fascicular cambium, but as a consequence of thè operation of locally developing meristem- 
atic groups. 

The vascular sheaths are embraced occasionally and in places with meristematic- 
parenchymatic bundle sheaths. Unlike thè Papaveraceae (Metcalfe 1950), so sclerenchymatous 
bundle sheaths develop here. In thè phloem part, along with thè tracheae, secondary cells, 
and bast-parenchyma, brown-coloured secretion vessels can be found. No fibres occur. In thè 
wood-part, in a considerable part of large spirai celi-Wall-thickened trachea a brown-substance 
be detected. The wood-part is charactcrized by thè small number of tracheids and wood 
fibres. The proto- and metaxylems are well-distinguishable (Fig. 4). 

The intercellulars of thè parenchyma in thè ground tissue are filled with inucus secre¬ 
timi. It is also characteristic that sporadically in several parenchymatous cells a brown- 
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Fig. 1. Section of outer sheath from old tuber — 1 = phellom; 2 = secretion vessel 


Fig. 2. Secretion vessels from thè dilatational zone of thè tuber (1), containing starch (2) 

parenchyma 
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Fig . 3. Cross-section of thè vascular tissue System of thè old tuber 1 = part of thè outer 
sheath; 2 = cambium; 3 = trachea group; 4 = protruding medullary ray 


Fig . 4. Cross-section of thè stalk — 1 = uni-cellular tri c ho me; 2 = chlorenchymatous hypo- 
dermis; 3 = secretion vessel; 4 = collateral open vascular sheath; 5 = rexigen passages 
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coloured mucus can be found. The presence of starch grains is frequent, but in a quantity 
smaller than that found in thè tuber. 

The rexigen passage develops in thè steni at an early stage; it is star-shaped and has 
5—7 branches. 

c) Leaf 

It is of a unifacial homogeneous tissular structure. The cells of thè epidermis on thè 
ahaxial surface, and of thè adaxial one, are tangentially elongated, of a rectangular forni, 
with slightly wavy edges. The stornata are to he found in hoth epidermises, but while on thè 
adaxial surface there are liardly any, ahaxial surface is densely filled with thein; they consist 
of closing cells having a blunt triangular forni or that of a slightly curved crescent, with 
narrow air passages among them. The cells closing thè stornata are embraced hy 1—3 secondary 
cells of different sizes; one among them is conspicuously small. The stornata are slightly sunk 
in thè epiderinis; they have rotund inner halos which often transform into rexigen passages, 
spreading in a tangential direction. In thè epidermis hair formulas and glandular hairs occur 
sporadically. In thè ahaxial epidermis, grouped liydathodes can he observed. which consist 
mostly of 4 members (Fig. 5). Hydathodes can he found also in thè Papaveraceae family 
(Metcalfe 1950). 

In thè cross-section of thè leaf, one midrib and, in two directions, 5—7 lateral ribs can 
he observed. The structure of thè sheaths is in agreement with that described in respect of 
thè stem. The sheath are embraced also here with a tiny parenchvmatic layer of ± thicker 
wall. No definite sheath bundle occurs. On hoth surfaces of thè midrib, but mainly on 
its ahaxial surface, an angular collenchymatous hypodermis of a few r rows develops 
(Fig. 6). 

The mesophyll consists of isodiametric parenchyma thè cells of whicli are of different 
sizes, with small intercellulars. Under both epidermises, a chlorenchymatous hypodermis of 
13 cell-rows develops which is not a typical palisade-parenchyma, sirice its cells are not 
elongated. It is usually multi-layered under thè adaxial epidermis. The leaf-edge is bluntly 
tapering, with one smaller vascular sheath near its apex. The secretory vessels, containing 
brown cells, can he observed here also sporadically in thè ground tissue, and also in thè vascular 
sheaths (see also thè description of thè stem). Further, it should he remarked that thè 
cells of thè adaxial epidermis are larger in cross-section than those of thè ahaxial 
epidermis, sporadically with dome-shaped air-retaining cells. The cuticle is thin in hoth 
epidermises. 


d) Leaf stalk (Fig. 7) 

The bulging lower part is covered with an epidermis having a stornata (see leaf biade); 
thè chlorenchymatous hypodermis of 1 2 cell-rows can he observed also here, in thè direction 

of hoth thè adaxial and ahaxial surfaces. A consideratile part of thè ground tissue consists of 
thin-walled, isodiametric parenchyma cells, with large rexigen passages, which mostly develop 
under and between thè vascular bundles. The vascular bundles are collateral, and have a 
cambium. Their structure is in agreement with that found in thè leaf-blade. The large primary 
and thè small secondary bundles are characteristic. In thè direction of thè main sheaths, 
under thè epidermis, groups of sclerenchyma cells develop. No trichoms can be found. 
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Fig. 5. Section of abaxial epidermis froin thè foliage leaf 1 grouped hydatode; 2 = clos 

ing celi of stoma; 3 = secondary celi 



Fig. 6. Leaf cross-section— 1 = secretion vessel; 2 = rexigen passage; 3 = vascular sheath 


16 
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Fig. 7. Cross-section of petiole 1 = secretion vessel; 2 = vascular sheath: 3 = rexigen 

passage 


e) Flower 

Corolla: In thè bleached preparation thè meandering-called epidermis of thè corolla can 
he seen well, as well as thè one-celled papilla which developed in tlie upper part of thè corolla- 
tube. In thè bottoni of thè corolla tube a thick-walled tissue layer of tightly adjusting cells 
develops (Fig. 8), thè wall-thickening is peduncolate. 

Pollen : it is oviform, with 3 openings for outlets, its oxine is of peduncular wall- 
thickening. 


Pistil and ovules 

The pistil consists of two main branches and several lobes; it is covered with thin- 
walled papillae (Fig. 9a). 

In thè bleached preparations, thè anatropous ovule can be seen with two-fold integu- 
mentum and considerable nucellus (Fig. 9b). 

Green fruit 

The structure of thè fruit wall is siinilar to that of thè leaf; only thè mesophyll is 
rauch narrower, and — alternately with thè vascular sheaths rexigenic air passages are 
located in it. 

Fully-developed fruit: its outer layer consists of straight-walled, rectangular epidermal 
cells, with some stornata among them. Under this is a chlorenchyinatous hypodermis layer of 
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Fif. f. fi. Section of hleached petal 


1 2 cell-rows which beeomes a 3 4 cell-rowed mesocarpio in, iato which thè tiuy, colluterai* 

initially opened vascular bundles are emhedded. having an atiatomical structure similar to 
that fouiid in thè stalk. In thè zone of thè sheaths, smaller or greater rexigenic passages develop 
in thè ground tissue. The endoearpium is eonieal. eonsists of papillary cells, thè wall of which 
is pitted. This tissue area is very characteristie of thè fruit wall (Fig. 10). 

The placenta develops in thè direction of thè midrib. It eonsists of a relatively snudi 
tissue trini, with pareuchymatic structure. The sheaths of thè funicle adjusting thè ovules 
anastoniose into this at thè level of thè various ovules thè vascular sheaths show a remarkable 
development and contain tracheae in ahundance. The fusimi of thè main hiiudle and 2 secondary 
bundles is also frequent (Fig. 11). 


f) The histological structure of thè seed 

The outer celi row of thè testa eonsists of brown-eoloured, smini h-surfaced cells having 
outwardly thickening-walls. It is elongated in thè longitudinal axis, and contains phlohaphene 
substances. In thè celi wall pits develop in all direetions. After this epidermal layer follows 
thè nutritional supply layer of thè testa, which eonsists of a thicker-walled parenchynia of 
8 10 celi rows. The testa are closed by a tangentially squashed pressed pigment layer. The 

carimele eonsists of a thin-walled parenchyina tissue. It is of perispermium and endnspcrmium 
parenehymatic character. The former develops only 1 2 cell-rowed tinv cells, while thè cells 

of thè endospermium are rectangular, contain starch in ahundance aleurone grains and fatty 
oil. The enibryo is curvcd and locateli centrally; it is built up of meristeinatic elements. 


1 ( 3 * 
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Vig. Va. Section of hleached pistil 1 = integumentum; 2 ovale 



2, The localization of thè alkaloids 

The alkaloids accumulate in thè cell-walls, intercellulars and in thè 
brown-coloured vessel (Figs 13. 14, 15 and 16). The alkalnid localization taking 
place in thè celi wall is relatively rare, hot a known phenomenon; for example 
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thè berberine is locateti in thè cell-wall of thè barberry, Berberis vulgaris 
(Tunmann and Rosenthaler 1933). 

We consider it noteworthy that similar observations could he made also 
in thè case of Corydalis cava partly containing alkaloids of protoberberin type. 
It is possible that thè various alkaloid types are localized in varying areas in 
thè cells or tissues. Here we refer to thè doctoral tliesis of G. Verzar-Petri 



Fig. 10. Matured carpium wall 1 = vascular sheath; 2 = papillary endocarpium; 3 = 

secretion vessel 


(1973), which has been written on this topic. The author has found several 
kinds of alkaloid localization; for example, thè alkaloids with indole skelet of 
Vinca minor could be detected mainly in milk tubes, and thè alkaloids of 
tobacco were localized in idioblasts containing secretion of a broun colour. 
The tropane-framed alkaloids crystallized in thè vacuoles of certain parenchym- 
atic cells. Similarly, vacuole localization could be found also in Valeriana offi¬ 
cinale. In thè plant species enumerated above, thè alkaloids could always be 
detected, in addition to thè main localization areas, in thè intercellulare 
too, which is an indication of tliese compounds being transported within thè 
tissues. 

In thè present case, in Corysalis cava , thè cell-walls can be considered as 
end apparatuses of localization. The intercellular alkaloid reaction is mainly 
an indication of thè alkaloids being transported. A further characteristic is thè 
development of secretion vessels in thè parenchyma of thè ground tissue, 
which also accumulate thè alkaloids. It could be stated that thè cell-wall of 
thè tracheae of thè vascular tissues, as well as thè secondary cells occuring in 
thè bast part, and thè bast parenchyma have a part in thè accumulation of thè 
alkaloids (Figs 17 and 18). With respect to this very active tissue area, this 
way even be thè site of alkaloid formation, since tliere is living plasma in its 
elements, and several organic materials are transported. The parenchyma of 
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Fig. 11. Section of placenta witli vascular sheaths 



Fig. 12. Cross-section of thè seed 1 = testa epidermis; 2 = supply layer 

thè ground tissue also has a considerable role in thè accumulation of alkaloids, 
by means of its cell-wall, intercellulars, and its special secretion vessels. This 
observation is in correiation with our own restiits obtained in thè course of thè 
quantitative examinations of alkaloids, sirice thè largest quantity of tissue 
mass (parenchyma and vascular tissue) develops in thè tuber (Minh Hoang 
and Verzar-Petri 1979). 
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Fig. 13. Stalk cross-section with alkaloid reaction 1 positive reaction in thè cell-wall after usili»; Dragendorff’s alkaloid reagent 

Fig. 14. Alkaloid-positive reactions with hroinic reagent in thè eortex of thè tuher I intereellular? 2 cell-wall 

Fig. 13. Alkaloid loenlization in thè stalk. pointed «ut hy usili» Dragendorff’s reagent 1 seeretion vessel celi group in thè outer slieath: 2 seeretion 

vessel in thè phloem part of thè vaseular sheatli 


Fig. 16. Alkaloid reaction in thè parenehyina of thè petiole (hromie reaction) 

Fig. 17. I.oealization of alkaloids in thè vaseular tissue of thè stalk (I)RAGENDORFF reaction) 1 seeretion vessel in thè hast phloem: 2 alkaloid-positive 

cell-wall in thè trachea; 3 seeretion vessel in thè woodpart 

Fig. Ili. Alkaloid reaction produeed hy usili» Dragkndorff reagent in thè vaseular tissue of thè tuhes 1 thè cell-wall of thè trachea is alkaloid-positive; 

2 reaction of starch with thè indine coiiteut of thè Dragendorff reagent 





























KECENSIONES 


K. Rasbach, H. Rasbach, O. Wilmans: Die Farnpflanzen Zentraleuropas. G. Fischer, 
Stuttgart, 1976. 304 pp, 154 illustrations, 79. DM. 

This hook of large formate and luxurious lay-out, which is published in its second 
editimi, is partly a photo-album and partly a scientific work which at thè sanie time popularizes 
knowledge. The 95 Central-European Pteridophyta species are descrihed in excellent habitat 
pictures, in naturai environment, in 106 quarto plates. The generai part deals not only with 
thè development and systern of thè Pteridophyta individuals but also with thè history of their 
development with thè species evolution, geobotanical relevances, well illustrated in a very 
up-to-date way in thè case of several fossil species. In thè description thè species are presented 
by large biotopes (without thè infraspecific taxa; only a few deviating cytotypes are mentioned), 
without descriptions, but with interesting inorphological, ecological and sociological remarks. 
A few hybrids and newly-described stili douhted taxa (for exaniple, Asplenium eberlei) are 
also given a place in thè volume. This beautiful hook is appreciated rather as a photo-album. 

R. Soó 


.1. Landweiir: Wilde Orchideen van Europa. 1 II. ’s-Graveland, 1977. 575 pp., 258 quarto 
Colour plates. 127. 50 Ilfl. 

Reccntly ever more beautiful works bave been published on European orchids, partly 
with colour photos, partly with reproductions of originai aquarelles, but Landweiir’s hook 
exceeds all of them in respect of layout, fineness, and decorative effect. It presents thè perfect 
habitat pictures, inflorescence and certain flowers of thè species of Europe, thè Mediterranean, 
and Asia Minor and, within them, those of a great number of infraspecific units. Only a few 
rare taxa, bave been left out mainly Eastern ones, which were not availahle for thè author 
eitlier in thè originai habitat or in coloured slides. However very many forms are presented for 
example in Daclylorhiza maculata , 22. Most of thè pictures are true to life, although thè colours 
are sometimes too vivid. Unfortunately, thè colour picture of Dactylorhiza fuchsii subsp. 
sooiana (42 t. 3. f.) froni Czechoslovakia is false; this taxon is a Hungarian endemie subspecies 
in an entirely different colour. The authors follows in a considerable part thè works on orchids 
of this hook reviewer, thus, more than 65 taxa validly bear thè referee’s authority even that 
of Olga Borsos. In thè case of many forms which bave not been seen in life, thè drawings were 
made of specimcns from thè herbarium, for example, those of thè Botany Department of 
Budapest. The transcription of hunyadensis into huneadensis is not correct. The author stained 
several specimens from Transylvania; incidentelly he visited almost all thè European socialist 
countries, and also North Africa and Asia Minor. In comparison with otlier — partly descriptive, 
partly scientific — new illustrated works on orchids, it can he stated that Nelson’s monographs 
( Ophrys , Serapias Dactylorhiza and smaller genera 1962, 1968, 1976), with their tremendous 
amount of drawings on thè details, provide more ampie information but thè evaluation given 
in them is often very specific, and even mistaken, f as has been pointed out elsewhere; thè hooks 
of thè coupleJDANESCH (Orchideen Europas I—III, 1962, 1969, 1972), with their marvcllous 
large colour photographs are unparalleled, but with thè hinary description of thè tremendous 
amount of liybrid forms thè authors are exaggerating, mainly in thè Ophrys. The text— which. 
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unfortunately, is in Dateli presents thè descriptions, conditions of occurrence, and distribution 
of thè species and forms, sometiines with criticai remarks and sinall but appropriate area maps. 
Of thè 16 newly described forms there are only a few which are important. The work of 
wonderful layout and very great value ends with thè taxonomic keys of thè Dactylorhiza , 
Orchis , Ophrys and Epipactis species. 

R. Soó 


Froehne, D. and Jensen, G. Systeinatik des Pflanzenreichs unter besonderer Beriicksichtigung 
chemischer Merkinale und pflanzlicher Drogen. G. Fischer, Stuttgart. Ed. 2. 1977. 308 pp, 
123 figures, 30 structural plans, 242 Chemical formulae, 38. — DM. 

This very adept textbook written with an emphasis on thè chemotaxonomical charac- 
teristics (cf. thè increase in thè number of structural formulae) is a newer, revised edition of 
Systematik des Pflanzenreichs (reviewed in Acta Bot. llung. 20 , 298—399, 1974), without 
altering thè structure of thè originai System. Compared with thè first edition there are short 
introductory chapters on systernatization, nomenclature, chemotaxonomy and thè basic no- 
tions of morphology, as well as thè Chemical dictionary and thè survey of poisonous plants. 
My criticai remarks written a few years ago are stili valid even today; I invariably hold it 
inappropriate to start thè Amentiflorae subclass with Hamamelidales; l suggested earlier 
(1973—1975, cf. Taxon 1975) that it should be named Eucommiidae , but silice thè situation of 
thè latter ordo has recently become debated (cf. Wagenitz 1976), now I think Fagidae would 
probably be suitable. Hamamelidales are both morphologically (hermaphroditic flowers, 
apocarp ovary) and chemically (polyphenols, as leucoanthocyanins, leucodelphinidin, flavo- 
nols, as miricetin, ellagic acid, hamamelose) closely related to thè Rosidae subclass (with me, 
too). In spite of certain questionable points in thè author’s conception, thè book is elaborated 
in a clever way and excellently illustrated, it can be warmly recoinmended as a textbook of 
researchers and students of today. 

R. Soó 


H. Meusel —E. Jàger— -S. Rauschert —E. Weinert: Vergleichende Chorologie der zentral- 
europaischen Flora. G. Fischer, Jena. — I. 1965, Text 583 pp, 1—251 charts — II. 1978, 
Text 418 pp, 258—411 charts. 

At thè time of thè publication of Voi. I of thè Meusel and co-workers’ huge area atlas, 
Acta Bot. Hung. did not publish reviews, thus I wrote about it only in Bot. Kózlem. 54, 
606 -607 (1967). After 13 years and that Voi. II has also been published I bave thè opportunity 
to mention it. Meusel’s chief aim in life was thè cultivation of floristic plant geography, cho- 
rology. His first attempt (Vergleichende Chorologie, 1943) —- apart froin thè poor quality of 
thè layout of thè hook — had a sad fate, thè copies—with a few exceptions fell victiin to thè 
war. As a professor of Halle, his main objective — as also his co-workers’ —■ was accurate 
areal geographical mapping of thè species of thè Central-European flora. As a result of long 
years spent in work, Part 1 of Chorologie ( Pteridophyta—Fabaceae , with more than 1000 maps) 
carne into existence —- it was published in 1965. Part 2 ( Fabaceae—Plantaginaceae , with 652 
maps) was published in 1978, and we shall have to wait certainly for a long time for Part 3 
(in Engler’s system). Both parts are divided into text and map. In thè Introiuction of 
Part I, thè taxonomical-floristical and cartographical bases for depicting thè area are discussed, 
then thè floristical-plantgeographical categoriation of thè extratropical Eurasia is given. It is 
regrettable here that — although Meusel cites ani uses thè relaxant Works of references —- 
he nevertheless places thè Pannonian fiorai province (Pannonische Provinz) again into thè re- 
gion of Pontus, and it follows from this that thè Hungarian Central Range of Mountains are 
placed here with thè submountain region of thè Eastern Carpathians (Matrische Unterprovinz), 
and thè Plain (Alfòliische Unterprovinz). Taken out of its neighbourhood, West-Pannonia, 
belongs to Prànorisch-Slovenische Unterprovinz of thè Central-European fiorai province, 
while thè adjacent Alps to thè Alpische Unterregion. The Eastern and thè Southern Carpathians 
now appear within thè Karpatische Unterregion of thè Central-European region, then under 
thè Sub-Meiiterranean Unterregion of thè Macaronesian-Mediterranean region. The earlier 
notion of Transdanubicum is confused with that of thè Transdanubian Central Range of Monn- 
tains, etc. Our recent plantgeographical works are not considered in thè book. Taken all in all, 
thè rather conservative categorization w’iich is difficult to comprehend cannot be considered 
as successali. Chapter 3 (and, similarly, Chapter 1 in part II) give a comparative survey of 
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area forms of thè individuai families — alinosi as a chrological characterisation of thein, with 
several excellent maps. Chapter 4 — and Chapter 2 in Part. II — are thè lists, that is, thè enu- 
meration of thè almost total number of Central-European species and rclated specics or taxa. 
In these lists we can find on thè one hand thè determination of thè area (“Arealdiagnose”; 
thè word in boldface in it provides thè notion we understand under fiorai eleinent or geo- 
element), while in thè colunin “fiorai element” by a very clunisy terminology almost thè 
wliole distribution of thè taxon at issue is crowded. This is how, for example, Ceterach officina- 
rum will become “Med-submedturcest-armoric-brit-sudsubatl”; Anemone sylvestris “Ze-sarm- 
subboreoross-siid-mittel-9Ìbir-jacut-daur”; Geranium palustre “(zentral)-ostsubmed-mo-subatl- 
sarm-westsubboreoross” element (but there are even much longer designations, with 8—10 
names). It is a pity that it is so much in contradiction with thè W alter- type geoeleinent 
designation, and with thè concise but expressive terminology used by us. Nevertheless, this 
list presents a survey with no precedent on thè Central-European species and their relatives, 
alt limigli it often tries to satisfy us both here and in thè inaps with a wide fraine of species and 
morphological spheres (with designations like agg., sp. coll., s. 1.). By this, naturally, thè indi¬ 
catimi of many interesting and significant simili species’ areas is missing, soinetimes even that 
of “good” species; for example, there is only one Mentila occuring in thè list. All thè more valu- 
able on thè other hand that thè areas of far-related species are presented (regrettably, because 
of thè amali size of thè inaps, they are sometimes blurred). This method is probably even right, 
silice we are given a better survey of thè complete areas of thè individuai morphological spheres, 
but on thè other hand we ahould often like to go into details, for example, to see a more accu¬ 
rate picture of thè distribution of certain vicarious small species. The last chapter is a key 
to thè inaps, mainly froin taxonoinical and chorological viewpoints, with a list of thè sources 
of all thè area inaps published. It can be seen from this, what a tremendous animi ut of work 
was undertaken, and what a wide scope of literature had to be consulted so that thè various 
inaps could be even if only approximately accurate. The authors review within thè agg.-s thè 
view of various taxonoinists, sometimes without taking a stand themselves definite; Hungarian 
papera are in generai taken into consideration. We should not resent thè fact that certain reports 
are incomplete. The task was especially difficilit in relation to areas outside Europe, for with 
respect to thè European species, it liavc more accurate area inaps only recently been coinpiled.* 
The taxonoinical stateinents are here and there out of date, but -since thè authors are very 
concise in their statements, these are only sometimes relevant to thè inaps. Rarely incorrect 
names (for example, Trinia kitaibelii or lleracleum sphondylium ssp. sibiricum ), or inaccurate 
informatimi occur (for example, Odontites vernus 2n : 20 and ssp. serotinus , are correctly inter- 
preted as O. vulgaris 2n : 40 separate species); of course, there are several obsolete or incorrect 
names, sometimes it is reinarked even by thè authors that they do not use thè legitimate mime 
(for example, Libanotis montana instead of L. sibirica). Several names mainly in Part I are ai- 
ready outdated today which is aeknowledged also by thè authors. It is already unusual that 
recently discriminated genera are only exceptionally recognized (for example, Pseudolysima- 
chion ), but there is for example no Avenula , Dactylorhiza , Chamaecytisus , Genti anello, etc. 
Of course much more smaller mistakes could be mentioned as well, inaccurate inaps (as I had 
mentioned previously) but they can hardly reduce thè valile of this unique, excellent work 
that evokes respect and esteem. I have to furthermore stress thè effectiveness and instructive 
character of thè inaps which are nicely drawn and well reproduced. In summary thè work of 
Meusel and co-workers, is thè greatest undertaking in thè whole literature of botany with 
respect to chorological plant geography. 

R. Soó 


V. Markgraf and H. L. D’ Antoni: Pollen Flora of Argentina. Modern Spore and Pollen Types 
of Pteridophyta, Gymnospermae, and Angiospermae. With a Spore Morphologic Key and 
Photomicrographs of thè Genera of thè Fuego-Patagonian Pteridophyta by M. A. Morselli, 
pp. 1—208, 43 plates. Tucson, Arizona. The University of Arizona Press. 1978. $ 9.50. 

374 species of sporomorphs have been described, illustrateli and keyed in this coinpre- 
hensive Pollen Flora of Argentina. 

The inaili purpose of this work is to aid thè future paleo-palynologic investigations in 
southern South America which werc hindered till now by thè total lack of basic palynological 

* Jalas — Suominen: Atlas Florae Europeae. Helsinki. I. Pteridophyta (1972), 2. Gym¬ 
nospermae (1973), 3. Salicaceae — Bnlanophnraceae (1976). Hungarian co-workers: Soó, R., thè 
late Kàrpàti, Z., then Terpó, A. 
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information. It was first necessary to establish a reference collection of thè recent pollen of 
Argentine plants. With thè help of this, palinologists will he alile to give more information for 
paleoecology, paleoclimatology and archaecology in thè near future. 

All thè plant taxa described are given according to thè four main geographic regions: 
thè Amazonic dominion (subtropic forest of NW and NE Argentina), thè Chaqueno dominion 
(xerophilous, deciduous forest), thè Andean-Patagonic dominion (open grass or scrub steppe 
of higher altitudes), and thè Subantarctic dominion (mixed Southern beech forest). 

This plant geographic aspect of thè pollen flora shoidd be of special interest because of 
its application to fossil palynologic work in different vegetation provinces. 

Tlie content of thè hook is divided into four main parts: 

1. The chapter of thè Plant geographic Provinces, embraces thè microspores of 374 
species grouped according to thè plant geographical regions and ecosystems from thè subtropi¬ 
cal forest, xerophilous deciduous forest, Patagonian shrub and grass steppe and Andean grass- 
land to thè cool Nothofagus forest of thè Valdivian and Magellan districts shared with Chile. 
This involves practically thè wliole of Argentina from thè North to thè South geographically. 

Even thè application of this pollen flora is not limited to thè Argentine territory because 
of thè wide floristic range. For example thè tropical pollen types of northern Argentina have 
a geographic distriliution throughout all thè tropics of thè New World. So, thè collection of 
pollen types described here is very useful for palynologic Works in other countries, in thè same 
vegetation zone where these plants can be found. 

2. The second chapter. Description of Spore and Pollen Types, gives thè pollen morpho- 
logic description of each taxon identified, thus thè character of aperture, thè sculpture type, 
size measurements, exine thickness, pore and colpus characteristics. In thè end, thè geographical 
description of thè collection site of thè plant, thè collector and thè date of collection follow. 
Botli thè pollen descriptions and their photomicrographs are in alphabetical order by family - 
first Pteridophyta , then Gymnospermae and Angiospermae. 

3. In thè third chapter thè Pollenmorphological Keys are involved. It is an unusual but 
very practical way not to make tlie keys of thè complete list of species but divide them into 
four groups according to thè main plant geographical regions as in chapter 1. 

The author’s aim was to make thè palinological work much easier on fossil material in 
different vegetation provinces. Even in thè case of fossil palinologic work done in plant geo¬ 
graphic border situations, it is easier to use two pollen keys than thè key of a big list of all spe¬ 
cies. 

4. In thè end we fimi thè Key to thè Genera of Pteridophyta of Fuego-Patagonia (M. A. 
Morbelli). It includes thè morphologic key of 28 spore types with photographs. 

Finally, three complete alphabetical indexes are provided to help find thè taxa: thus, 
thè index of all thè species and families, then a plant family index in which all thè species is 
listed under their family, and a common name index. In every case throughout thè book, 
species are accompanied by numbers referring to piate and species number making thè book 
very easy to handle. According to thè authors (page 2) a letter symbol should accompany thè 
species in thè alphabetical species index marking thè corresponding plant geographical region 
for each taxon. Unfortunately, it is inissing from thè book. 

If tlie plants selected for characterization of different vegetation provinces and eco¬ 
systems are correct, thè application of this selection will be very useful for fossil palinologic 
Works. 

M. Jàrai-Komlódi 


Oberdorfer, E., Siiddeutsche Pflanzengesellschaften. 2nd ed. II. VEB G. Fischer, Jena 355 
pp. 76—138 charts. 44. — DM. 


I have already reviewed thè first part of Oberdorfer’s monograph, in Acta Bot. 
Hung. 175 (1978) and in Bot. Kòzl. 65, (1978). What has been written there is valid for thè 
second part — thè authors of which are Korneck, MIìller and Oberdorfer — as well. 
The classes elaborated in this volume are: Sedo-Scleranthetea (acidophil grasslands, rock- and 
elastic rock vegetation), Festuco-Brometea (dry and lowland grasslands, with basiipliil charac¬ 
ter), Carici rupestris-Kobresietea and Seslerietea varine (alpine grasslands), Juncetea trifidi 
(acidophil alpine grasslands), JSardo-Callunelea (lieaths), Trifolio-Geranietea (fringe-associa- 
tions) Epilobietea angustifolii (vegetation of cutting area), Betulo-Adenoslyletea (subalpine 
scrubs). In opposition to, Hungarian researchers (especially tlie repeatedlv quoted Jakucs, 
whose view is however kept in silence), thè forest margin associations are categorized in a 
separate class. There occur only a few associations that are common to thè Hungarian plant 
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cover, mainly of Epilobielea. The use of some group names (Festucion pallentis , F. valesiacae 
“Klika”) for Western associations can hardly he considered as correct. Incidentally, thè 
authors draw a very narrow line for thè notion of associations, but subordinate units do not 
occur. The especially concise work is significant also for Hungarian plant cenology. 


R. Soó 


II. Walter: Die òkologischen Systeme der Kontinente (Biogeosphare). G. Fischer Verlag, 
Stuttgart 1976. 132 pp. 63 pictures, 29. — DM. 

I have on several occasions appreciated II. Walter’s pioneering and epoch-making work 
in geobotany and ecology, even in thè part years (Acta Bot. 15, 204 — 205 (1969); 21, 28, 
451 (1975); Bot. Kòzlem. 56, 56 (1969); 62, 38, 74, 216 (1975). He is thè greatest master, 
doyen of classical synecology in Western-Europe.* 

His present, last hook adds to his smaller work on vegetation and chinate (published 
in German and English in 1973), which is a concise summary of thè hook entitled 'Vegetatimi 
der Erde’ (1968, 1973). His earlier publications were thè 9 large chinate diagrame maps of thè 
continents (in co-operation witli Harnickell and Mueller-Dombois, 1975, Fischer, Stutt¬ 
gart), and thè Klimadiagramm-Weltatlas, compiled in co-operation with Lieth (1960—1967), 
which has been applied mainly by A. Borhidi in our country. Here he has tried to thè systema- 
tise thè biogeosphere, that is, thè terrestrial ecosystem, unfortunately with a rather clmnsy 
terminology. (This is incidentally true also for thè new Anglo-Saxon, authors and thè Hungar¬ 
ian ones who are in their wake.) According to an English ecosystem definition (Tansley, 
Biol. Lexicon 3 : 299), thè material and energy unit of nature is such a part of nature in which 
on thè interaction of thè inorganic environment and thè plant- and animai associations, a 
perinanent nietaholism Comes about between thè organic and inorganic components. His inter¬ 
pretatimi however is, is quite diverse in practice; sometimes it means thè complete living world 
of certain chinate zones (see below Walter’s zonobiom), at others only that of very small eco- 
topes (wood-trunk, a single reed, leaf surface). Biogeosystem is a terni frequently used in this 
country; often it refers only to certain biocenoses; I have always tried to avoid it. Sukatchew’s 
biogeocenosis is a siinilar motion, with a narrower delimination, with thè animai world, soil, 
micro-climate and water supply, etc. of one single plant association, thè formatimi of which is 
thè result of a counter-effect among its components; these constitute homogeneous complexes. 
With Walter, thè biogcocene also represents an actual plant association, which is divided 
into synusia, and which can forni complexes and ecological series (which are often not identical 
with thè succesion series), catena, etc. In recent years, Walter uses thè notion of biom origi- 
nating from America (Whittaker’s school), which is a large ecological unit of thè environment 
and thè biotic components togetber, and wliich is divided by him into furtlier, more accurate 
notions; zonobion is thè greatest unit, in accordance with thè 9 ecological climate zones: 
1, equatorial jungles (without seasons, with day-periodical climate); 2. deciduous forests, with 
tropical summer rains; 3. subtropical, dry (desert) forest; 4. forests with humid winters, arid 
sunimers, and of hard foliage; 5. warm, moderate, Oceanie, evergreen forests, 6. deciduous 
forests with typically moderate short freeze periods, ealled nemoralis forests by Walter; 7. 
Continental steppes witli arid-moderate, cold winters; 8. boreal, coniferous woods with cobi- 
moderate, cool summer; 9. arctic-antarctic climate zones, tundras. -— Zonobioms are charac- 
terized also by zonal vegetation and soil types as well. Similarly to Clements, who named thè 
transitional zones describes zono-ecotones (often witli extrazonal [vegetation): 1—2: transi- 
tion between jungles and deciduous tropical forests; 2—3: savannah; 3—4: senii-shrubbery; 
4—6: sub-Mediterranean forest; 5—6: semi-evergreen forest of moderate climate; 6—7: forest 
steppe; 6—8: mixed forest or mosaic forest; 1- 8: poplar-birch forests; 8—9: forest tundra. 
(In a very simplified survey.) The orobioms of thè vertieal climate zones of thè mountains fall 
outside thè zonobioms, and so do thè extrazonal or azonal pedobioms, justified by thè soil as 
thè litho-, psammo-, halo-, hydro- and peinobioms; thè latter in soils poor in nutrient. 


* He was borii in Odessa, 1898; Prof. univ. 1932, enier. 1966. He travellcd across Africa 
(five research journeys) thè Near East, Australia, South America (two journeys). His knowlcdge 
of Russian Iliade it possible for him to elaborate thè vegetation of Eastern-Europe, INorth and 
Central Asia several times (reviewed in 1975). His aims were to present a modern picture of 
thè vegetation of thè eartli, on a pragmatic, eco-physiological basis (reviewed in 1969). He 
introduced thè notion of hydrature, thè most known are his climate diagrams. I met him in 
1928 at thè IPE; he also carne to our country at that time. 
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The term biom is used for ecosystems of smaller volume (areas, geographical units, 
individuai mountains, etc.), which is rather uncertain in this way. The synecological system 
based on formations (thè latest is by Mueller-Dombois and Ellenberg 1974) is —- justifi- 
ably — rejected by Walter. He ernphasizes that in thè ecosystein, thè circulation of material, 
thè path of energy, and thè phytoinass depend on thè dominant species, while thè characters 
are irrelevant, although they assist in recognizing of thè associations. I myself have often em- 
phasized that thè purely statistical (computer) results are of no value, since thè accidental ele- 
inents represent identical values with thè dominants and thè characters. However, this will 
be dealt with in more detailed elsewhere. 

Of thè chapters discussing thè exainples, one deals in detail with a biogeocenosis, forest- 
steppe-forest ( Tilio-Quercetum aegopodiosum) —- besides Worskla (a monograph by Gorysina 
and co-workers, 1974) — mainly frorn ecophysiological and production-biological viewpoints; 
and with a biom; this is a discussion of thè vegetation of thè sand-desert Karakum; thè latter 
is based on numerous soviet authors, mainly on Netcheva and co-workers, 1975). (I should 
remark that I myself also had thè opportunity of becoming familiar with a few plant associa¬ 
tions of thè Karakum and Kizilkum deserts, in 1976.) We are more closely interested in that he 
determined in thè Pannonian-Dacic area a triangle-ecoton, viz. thè interception of thè Central- 
European (“nemoral”) forests, thè steppes, and thè sub-Mediterranean forests (on thè basis of 
thè work of Horvat—Glavac—-Ellenberg 1974), with a semi-arid forest-steppe climate and 
macroinosaic structure.Thishas been knownin Hungarianliterature for a long tiine; when review- 
ing thè text of thè vegetation map of Horvat and co-workers, I criticized (Acta Bot. Hung. 
20, 206, 1974) that they attribute this thesis to thè results of their own examination; now thè book 
does already enumerate references of a rich Hungarian literature up to 1970 and ernphasizes 
that I was thè first to make thè statement of foreststeppe (Steppenwald) in my study of 1926 
(p. 277). Walter however opposes thè nomenclature of Borhidi and Soó (1962—4965) in 
relation to thè Illyrian beeches — p. 415 —- even though it is a consequence of thè rule that 
thè independent associations are to receive two-fold naines and not geographical titles (as have 
been given by thè Jugoslavian authors). 

Walter is right to pronounce (p. 50) that an ecologist can carry on bis measurements 
and studies only in reai ecosystems and not on abstract rnodels, as is regretfully common with 
certain authors in our country (considering thè laboratory and field work of our synecologists 
as valueless and laugh at it). 

The 80-year-old author’s life work can only be praised with honour and esteem. 

R. Soó 


Dykyjova, D., Kvét, J. (eds) 1978: Pond Littoral Ecosystems, Structure and Functioning. 
Methods and Results of Quantitative Ecosystein Research in thè Czechoslovakian IBP Wet- 
land Project, Springer Verlag Berlin, Heidelberg, New York, pp. 464, 183 figures. 

The results of thè Czechoslovakian IBP Wetlands Project are summarized in this hook- 
The 27 authors carried out intensive quantitative ecological investigations, beginning in 1965, 
on shallow littoral ecosystems of typical Central European fishponds. These are small man- 
made water bodies managed century long for fish production. 

In thè introductory part thè authors frankly teli us: “The volume does not present a 
final synthesis in thè form of overall ecosystein budgets and rnodels, but thè editors have at- 
tempted to give as much as possible of condensed quantitative data as is needed for syntheses 
and ecosystem modeling. With respect to thè present state of knowledge on thè ecology of 
freshwater wetlands, such a point of view is probably more profitable for thè reader tlian any 
sophisticated and rcfined rnodels supported by an iiisufficienl a ino uni of sound data." This 
argumentation is lame since thè setting up and thè presentation of a model does not exclude 
thè collection and publication of data in appropriate numbers. It is much more thè case that 
thè ’break-through’ in ecological approach could not be accoinplished. Essentially, thè project 
did not attain its final goal, thè setting up of a comprehensive ecological model. This is all thè 
more regrettable because thè attainment of such an aiin beyond its scientific importance, 
would have a great practical significance as well, in an ecosystem which is utilized and inten- 
sively managed by man. Irrespective of this shortcoming, thè book contains very important 
results, and Hungarian hydrobiologists would also be very happy if they know so much about 
their fishponds. 

The book consists of eight mairi chapters: General ecology and inventarization of biotic 
communities; Environmental factors in fishpond littorals; Primary production processes in 
littoral plant communities; Structure and functioning of algal communities in fishponds; 
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Decomposition processes in thè fishpond littoral; Structure and role of animai populations in 
fishpond littorals; F7ffcct of a fishpond management on thè littoral cominunities; Conservatoli 
of plant coinmunities and waterfowl in wetlands of Czechoslovakia. Chapter Three is probably 
thè inost well-elaborated part of thè hook; regarding its volume it is also thè largest ainong thè 
others. Here even a model is given on thè C() 2 uptake and respiratimi in thè dark of a Phrag - 
miles stand. The use of thè name Phragmites communi* is striking conservatism when it was 
as early as tcn years ago that P. australis was reported in thè Taxon as thè valid name for 
common reed. The lists of rcferences given at thè end of thè various chapters cali thè attcntion 
of thè international public opinion to such Works containing very valuable results, and which 
must owing to various reasons bave been overlooked so far. 

I can highly recoinmend thè work to every hydrobiologist. 

L. Hajdu 


Kremer, J. N., Nixon, S. W. (1978): A Coastal marine ecosystem. Ecological studies 24, Sprin- 
ger Verlag Berlin, Heidelberg, New York, p. 217. 

The two young professors (resp. 33 and 35 years old) produced not merely a simple nu¬ 
merica! inodel of with respect to Narragansett Bay, but an aid to a better understanding of 
thè ecosystem of thè area and thè construction of new hypotheses. 

In thè Preface thè authors point to thè differences in view of thè modelling specialists 
and of thè biologists, and they hope to he alile to bridge over thè gap existing between thè 
two points of view. Let us quote a part of thè Preface: “. . . niuch of thè modelling literature is 
very theoretical and appears to he concerned more with thè behaviour of differential equations 
than with living systems. It is difficult for thè practising biologist or ecologist who measures 
inetabolic rates, or nutrient kinetics, or feeding patterns, to relate this efforts to equations with 
a few highly aggregated coefficients.” 

In thè Chapter entitled Evolution of Ecosystem Models, a short survey, revision is 
provided on thè history of mechanistic models. Then thè authors describe thè process of con- 
structing their own model. This always bcgins with thè observation and description of thè reai 
world. Narragansett Bay is a temperate, plankton-based marine ecosystem; thè well-mixed 
water column and thè relatively Constant salinity are characteristic for it. The model is con¬ 
cerned largely with a mechanistic numerical description of phytoplankton-zooplankton-nutrient 
dynamics, and thè ways in which these dynamics are influenced by light, temperature and 
hydrography. Bacterial decomposition and regeneration are simulateci entirely through empir- 
ical regressions relating not rates to temperature. The six state variables are: phytoplankton, 
hcrbivorous zooplankton, ainmonia, nitrate-nitrite, phosphate and silicate. The authors present 
a detailed description of thè model equations and of thè theoretical consideratimi on thè basis 
of which thè model equations liave come ahout—this part comprises thè essence of thè hook. 
By thè mathematical formulation thè authors were not searching for new Solutions, but an 
appropriate interpolation of thè versions already published for. The computer programme is 
described in such dctail that if somebody has already acquired some basic knowledge of com¬ 
puter techniques he will he able to understand it. It is just this feature of being easily under- 
standable which is inissing froin thè literature on modelling. The hook is closed by an analysis 
of thè model. Here it is not only that thè functioning behaviouring of thè System produced by 
means of thè equations is simply described but also thè background biological bases are dctect- 
ed. Finally, and li-page list of references is provided. 

The hook is not merely an appropriate case study but a textbook of ecological modelling 
well illustrateci with cxamples. 

L. Hajdu 


Monteith, J. L. ed: Vegetatimi and thè atmosphere. Academic Press London—New York— 
San Francisco, Voi. I. 1975. pp. 278 and Voi. II. 1976. pp. 439. 

With thè appearance of this hook a great gap has been filled in plant ecology. The posi¬ 
tive effect of micrometeorology can he well perceived in plant ecology. The most important mer- 
it of thè hook is that it has brought thè two branches of Science closer at a higher under- 
disciplinary level. filose concepts and measurements of micrometeorology which deal with 
thè essential problems of plant ecology are discussed and both micrometeorological and plant 
ecological experiinents are presented. Famous micrometeorologists and plant ecologists answer 
thè question what thè present state of micrometeorology and plant ecology is, how these branch- 
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es are connected nowadays, and some prediction is made on thè future of thè micrometeoro¬ 
logical and biological approach. Moreover thè most iinportant theoretical and einpirical results 
are summarized with a forecast of thè unsolved problems to come into prominence in thè near 
future. 

This work consists of two voluines. The first deals with basic principles and thè second 
with case studies of different crops, forests and ecosystems. 

Volume I. 

The introductory chapter of thè first volume makes a short survey and comparison 
between thè methods of micrometeorology and plant ecology. The following four chapters deal 
with transfer processes. 

The chapter entitled “Radiation transfer in plant coinmunities” deals with various 
radiative problems of thè community, such as optical properties, penetration of thè direct and 
diffuse solar radiation, total and reflected radiation, radiation regime, spectral composition of 
thè radiation, long-wave and net radiation. Thereby a detailed theoretical picture is presented 
of thè most decisive ecofactor, radiation, in thè community. 

The next chapter deals with mass, heat and momentum transfer. It’s main theme centers 
around thè question of momentum transfer as a primary process, thè aerodynamic treatment 
of mass and heat transfer and thè energy balance approach. 

The fourth chapter is concerned with thè hydrological cycle in vegetation an einphasis 
on thè interrelation of thè soil-plant-atmosphere. 

Chapter V. discusses thè movement of particles in plant communities, analysing thè 
airtransport and deposition of spores and pollens, and their effects. The study is a very interest- 
ing summary of vegetation investigations of this kind. Furthermore it is indicateci how thè 
conceptions descritteci in thè earlier chapters can be used as mathematica! models e.g.: for 
growing of vegetation or for water-utilization. The closing chapter of thè first volume describes 
thè micrometeorological appliances used in plant ecology, thè calibration and their utiliza- 
tion. 

Volume II. 

The second volume consists of 13 studies which apply thè basic principles described in 
Volume I. to actual plant-ecological cases. 

The first five chapters give us a picture about thè micrometeorology of different agri- 
cultural crops, such as temperate cereals, maize and rice, sugarbeet and potatoes, sunflower 
and cotton. In addition radiation, heat and water, carbon-dioxide as well as of transfer proces¬ 
ses within crops are examined in detail. The sixth chapter entitled Townsville style ( Stylo - 
santhes humilis) includes thè analysis of tropical annual legumes. It shows thè micrometeoro¬ 
logical examination during thè main growth period, it’s growth models and thè ecology of 
pastures. In thè following three chapters thè most important elements of micrometeorology of 
different forest-types, such as about (coniferous forest, deciduous forest and tropical rain forest) 
are dealt with. Exchange and turbulence of carbon-dioxide are thè main concern of thè chapter 
with respect to thè tropical rain forest. In this chapter we are given a model of carbon-dioxide 
exchange and thè simulation of carbon-dioxide exchange. Chapter X. is about thè examination 
of micro-environment of citrus orchards, frost protection in citriculture, and about means of 
controlling thè solar radiation climate in citrus orchards. 

From thè three last chapters we get to know how micrometeorological conceptions can 
be applied to whole ecosystems in concrete cases taking as examples swamps, grasslands and 
tundres. 

Well-selected and plentiful references are given at thè end of all thè studies. 

Using standard units and symbols in all studies of thè two volumes especially to be 
appreciated, because it always causes problems in a book written by more than one author. 
But thè absence of agreed units and symbols delayed comparing and discussing on thè merits 
of thè scientists’ results who study this part of biology. This fact and thè compilation of thè 
whole book testifies also to J. li. Monteith’s excellent editorial work. The tables and figures 
are logicai and comprehensible. The book’s typographical lay-out is also to be praised. 

It is a most efficient book of equal importance for forestry engineers, agriculturalists, 
researchers from other branches of Science as well as students. and not in thè least it can be 
highly recommended to ecologists who are to solve thè most urgent problems of ecology. 

Z. Tuba 
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Savage, J. M.: Evolution. Third edition. New York, etc. 1977. Holt, Rinehart and Winston, 
Modern Biology Series. —V -f- 184 pp. 

Silice anniversary decade of thè Darwin centennary at least a dozen large handhooks 
and inonographs bave been puhlished on thè biological evolution, from thè writings of thè most 
excellent specialists of thè topic. Their enumeration is superfhious here. Àlthough all of them 
approach thè basic questions of evolution from different aspects they agree in that thè past 
and present seemingly infinite multifariousness of thè living world and thè unestimable evolu- 
tionary potential are thè consequence of thè interaction of thè biological and ahiological 
factors. 

A great number of publications, propagating knowledge on a smaller scale of thè sanie 
questions, and university textbooks as welì as synopses serving thè post-graduate training of 
researchers, appear every year. These publications, owing to their short volume, are necessarily 
sketchy, which in itself would not he a problem; however, inany of them oversimplify thè ques¬ 
tions of evolution by avoiding thè prohlems, which however is a serious shortcoming. 

It is not without reason that Savage’s small hook to he reviewed here has reached its 
third edition: it is not oversimplified, and yet readily comprehensible. In thè introductory 
part, he demonstrates thè universality of thè basic characteristics of thè living world by outlin- 
ing thè inolecular biological fundamentals, then thè contemporary diversity is presented hy a 
short paleontological survey. 

The subject of thè second part is thè description of thè basic processes of evolution; 
thè genetical bases; thè inaili evolutionary driving forces; thè sources of variation. The role of 
naturai selection, and genetical drift, as well as thè adaptational interactions of thè evolutionary 
forces are described in brief, but from many aspects and vividly. Even though be makes a 
differentiation between micro-, macro-, and mega-evolution, he emphasises that thè evolution¬ 
ary driving forces are thè same at all levels: selection, isolatimi and drift, but their interactions 
and intensity vary in case and in time. 

From thè recent ideas on thè origin of life on earth, then a few results of experimental 
approaches, he switches over to thè very exciting prohlems of thè evolution of human apprchen- 
sion and consciousness. A glimpse of thè perspectives of mental evolution, thè necessity and 
possibilities of a better recognition of man himself ends thè hook, which is excellent illustrated 
written in a thought provoking style of high standard, with ampie informatimi and is worth 
reading. 

B. Jankó 
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The present volume includes thè lectures presented at thè Symposium on Human 
Impacts on Life in Fresh Waters organized by thè Biological Research Institute 
of thè Hungarian Academy of Sciences, Tihany, between 7—9 September 1977. 

The 19 papers by experts from ten countries cover a wide range of limnologica!, 
toxicological, physiological and hydrological studies. The volume deals with 
thè cultural euthrophication of fresh waters, thè relationships of aquatic plants 
and animals, and thè changes in ecosystems due to human impacts. A major 
part of thè volume has been devoted to thè biological effects of pollution of differ- 
ent origin in fresh waters, to their intensity and type and also to thè prediction 
and prevention of their deleterious consequences. 

Effects of pollution to thè environment and impacts of commercial fisheries on 
fish fauna or a given fish population are treated in detail both in rivers and stag- 
nant waters. Some effects of various toxic compounds on thè physiological 
functions of fresh water invertebrates are also described. 

The volume can be recommended to all those interested in generai or special 
problems of limnology, i.e. to experts of ichthyology, botanics, zoology, hydro- 
logy, toxicology and environmental protection. 

In English — Approx. 220 pages — 17 x 25 cm — ISBN 963 05 1732 9 — Cloth 
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HCCJIEJJOBAHHE COOTHOUiEHHH PA3JlHMHbIX no JUIHHE KJIETMATKM 
rpynn y HEKOTOPbix jjpebechbix bhjjob KyBbi 

K. BABOUI 


Aurop HCCJieAOBaJi no napa.MCTpy ^jihhm KJieTHaTKH 15 ApcBecnbix h KycaTpHHKOBbix 
BHAOB Kyóbl. H 3 yMaJlHCb CJieAyioinne bh;p>i: Curatella americana L., Calophyllum antillanum 
Griseh., Guarnitila ulmifolia Lam., Luetica speciosa Willd., Alvaradoa amorphoides Liebm. ssp. 
psilophylla (Urli.) Cronq., Guarea guidonia (L.) Sleumer, Trichilia hirta L., Cyrilla racemiflora 

L., Cupania glabra Sw., Lysiloma bahamensis Benth., Myrsine cubana A. L)C., Mastichodendron 
foetidissimum (Jacq.) Cronq., Linociera bumelioides Griseli., Cordia sebestena L., Quercus 
oleoides Chain, et Schlecht. ssp. sagraeana (Nutt.) Borhidi. C HCJibiO cpaBiiemm np()Bo;piJiocb 
TaiOKe HCCJieAOBaime AByx eBponeflCKHX BHAOB: Quercus cerris L. var. austriaca (Willd.) Loud. 
H Populus alba L. 


H3yMEHHE CTPyRTyPbl nJIAl 1KTOI 1 HOFO COOBLUECTBA MA 03EPE BEJ1EIILJEH 

>K. BAPTA. JT. XABAy 

ABTOpi>I HCCJlCAOBaJlH COCTaB II KOJinMCCTBO BHAOB (|)HTOnJiaHKTOHA B pa3JlHHHI>IX no 
CBOOM TpotJìHMMOCTH MCCTaX 03Cpa BCJlCHHeiI. ABTOpl.I onpe/lCJIHJIH 242 TaKCOHa, H3 KOTOpblX 
118 HOBbie A-Mfl 03cpa. Ha nojiyMcinn.ix Aamibix npn noMouui <j)opMyjibi Siiannon 6buio bbicmh- 
T3HO pacnpcAeACHiic. Ha ochobc MeTOAiiMccKiix HCCJiCAOBaimii aBTOpbi npeAJiaraiOT a-mh nay- 
Meumi pacnpeACJTeniin (})hto n Jia hktoH a oriTHMajibHbin mctoa oGmero KOJinHccTBa ocoGeii (ORO), 
onucaHHe KOToporo abctcji botoìì CTarbe. Airropbi onpeAeAHAH, mto pcakhc BHAbi ne bjihhiot Ha 
onenivy pacripeAejiemni. PacripeAejienne pacTHTCJibHoro njiaiiKTona, coGpaimoro b Tpcx mcctax 
03epa Bejieimcn yMeHbuiaeTcn b cjicAyiomeM nopHAKe: OiopAeTe, Jlyr HcM(|)oni, Pajuiep. 
OiopACTe, b KompoM npoTei<aeT ab a B0A03arpH3Hcmn>ix pyMbn, b 1972 roAy Gwa oahh h3 h 3- 
JiioGjiennbix mcct a-mh njiaiiKToimbix BoAopocjien. 3 to mo>kho oGhciiiiti» tcm, mto nocTynaiomne 
pacTHTCJibin.ie nnTaTejibHbie BemecTBa yBeAHHHBajiH pacnpeAeJiemic (])hto nAaHKTOHa b Oiop- 
AeTe. Poct niiTaTejibiii.ix bciucctb b iiocjieAyiomne ABa toaa Bbi3BaA CHAbHoe nonn>Keime pa- 
cnpcAeACHHA. no Mnemno aBTopoB MaKCHMaAbHan KpiiBan 3HTpo(J)H3auHH bjihact na paenpe- 
ACJieHne. 


BOCTOMI IO AOPMRAHCKHE BPHOOMTBI 111. 

M. BH30, T. nOM 

B paGoTe onyGjiHKOBaHbi OKOjioniMecKiic n Gpiioreorpa(|)iiMecKiie Aannbie Gojicc, mcm 
o 300-ax bhaob mxob, a raioKC TaKCOHOMimecKHe 3a.MCMaimn ii Aoniiue ito hx pacnpocTpaiicmno. 
Bojibinan Macrb Marepuajia Gbuia coGpana T. IIom, b ropax Boctomhoìì A(|)piiKH, BTan3amni, a 
MCHbmaH MacTi» Gbuia coGpana ApyrnMH corpyAHHKaMii. Oaha Macrb yno\uinyTbix bhaob iiobaa 
AJ iH Boctomhoìì A(|)piiKH, a HCKOTopi.ie iioBi.ie aj m Beerò kohthhciita. Tai<conoMHMecKyio pe- 
BH3HK) npoBAiui T. Mom ( Ifepaticae , Bryum , a TaiOKe AJW reHyca Rhodobryum, a TaiOKe Bii3o 
(pa3Jinmibie Musei ii b ocoGciinocti! renyc Fissidens ). ABTopbi npcA-Maraior cJieAyionuie HOBbie 
Ha3BailHH Frullania vanderberghetti i Pócs noni, nov., Lejeunea tuberculiflora E. W. Jones ex 
Pócs noni. nov. il HOBbie KOMGnHaHUH: Lophocolea muhavurensis (S. Arnell ex Pócs conili, nov., 
Fissidens enervis Siin. ssp. hedbergii (P. Varde) Bizot comi», nov., Fissidens diaphanodonta 
(P. Varde) Bizot conili, nov., Rhodobryurn perspinidens (Broth.) Pócs comi), nov., Rhodobryutn 
spathulatum (Ilornsch.) Pócs comb. nov. 


OHTOUEHOJIOrHMECKAH KJ1ACCHOHKAUHH PACTHTEJlbHOCTH KVEbl 

A. BOPXH^H, O. MYHH3, E. qEJl-PHCKO 


Amopbi b reHeHHH 10 act H3ynajiH (J)H3norHOMHHecKyio crpyi<Typy h ucHOAorHMecKnn 
cocTaB pacTHTCJibHOCTH Kyobi. BbijiHH onpeAeAeHbi pa3AHHHbie no panry rpymibi Bereranun. 
B pe3yjibTaTe sthx HCCACAOBanmì aBTOpbi nyojinKyior BnepBbie coGpaHHbin b nopflAOK oÓ3op o 
óojiee BbicoKHx (JiHToncHOJiorHMecKHx ocoónx KyónHCKoro pacTHTejibHoro noKpoBa, a raioKe nx 
KpaTKoe oniicanne. 0630p coacp>kht b ceGe 27 laiaccoB-acconnannn, H3 KOTOpbix 14 hobuc 
AAH HayKH ( Salvinio-Eichhornietea, Cabombo-Nymphaeetea, Sesuvio-Rhachicallidetea, Chry- 
sobalano-Annonetea, Sabato-Roystonietea, Coccolobetea uviferae, Phyllantho-Neobracetea, Pachy- 
antho-Pinetea, Ocoteo-Magnolietea, Clusio-ìlicetea Parvirhynchosporeto-Eriocaiiletea, Curatello- 
Byrsonimetea, Byrsonimo-Pinetea, Caseario-Pinetea, Rondeletio-Gesnerietea), j\ ajiee 53 nopAA- 
KOB-accopHauntì n 80 (J)eAepanHH-accouHauHH. ABTopbi kopotko onHcajiH (|)H3norHOMHio n 
3KOJionno neHOJiorHMecKHx rpynn, a raiOKe xapaKTcpnyio KOMÓHHaunio bhaob, a TaioKC nepe- 
mhcamiot 186 caMbie rjiaBHbie acconnaunn. 


UHTOXHMHMECKOE M3YMEHME TOM KM POETA CTEEJ1H HEJTOHOB. II. 

CO^EP>KAHME ^HK B H^PAX KJ1ETOK MEPMCTEMbI M POCT GTE BUM 
B 3ABMCMMOCTM OT HAnPABJlEHMH POETA CTEBJ1M M OBPAEOTKM EFO 

MOPOAKTMHOM 

T. EYEAH, q. y. XECEMAHH 

^aHHan CTaTbfl AaeT HK<j)opA»auHio o 3aiveHCHHbix npH (janoMCTpuMecKOM H3MepeHHH H3 
AieHennnx ypoBnn ^HK b HApax kjictok tohck pocTa ctcoaa, oopaooTaHHoro Hn>Ke onucaH- 
hmm o6pa30M. ABTopbi H3ynaAii ctcGah b hx ecTecTBenHOM noao>KeHnn: Beprai<aAbHOM (V), 
ropH30HTaAbHO (H) MAH BCpTIlKAJlbHO paCTyiHHC, HO npHBA3aHHbie B ropH30HTaJlbHOM nanpa- 
BAenHH (VH). HeicoTopbie Hacm ere 6 ac n (V, H, VH) 6 biah oòpaooTaHbi Mopt})aKTHHOM. Oópa3o- 
Ba hhio uBeTKOBon nomai noMoraer ropH30HTaAbnoe npHBH3biBaHHe cTCÓAen, a raiOKe oópa- 
OoTKa nx Mop(J)aKTHHOM. B TOMi<e pocTa cTeoAen npnBH3aHHbix ropn30HTaAbHo C 0 Aep>KaHHe 
j4HK Bbirne, hcm b cTeÓAHx pacTyiunx BepTHKaAbHo. BiiyTpH CTeoAen ropH30HTaAbHoro noAo- 
>KeHH>i b nacTH naxoAflmencfl no nanpaBAeHnio k 3e.\uie ypoBeHb ,IJHK naMHoro Bbime. A 06 - 
paóoTKa Mopijia kthhom b HeicoTopon cTenenn noHH>KaeT coAep>Kanne ^HK n ypaBHHBaeT 
pa3HHuy Aie>KAy HH>Knen n Bbicmeu cTopoHon ropH30HaTAbHO pacTymnx tohck pocTa. 


I13VMEHME CBETA M OOTOCMHTETMMECKMX niirMEHTOB Y BM^OB 
TPABHHHCTOFO MPYCA BYKOBblX JIECAX 

M. n. qPALLIKOBHM 

Abtop npoBOAHA H3Mepenne ocBemeHHH AHCTbeB bhaob y rpaooBbix Oyi<oBbix 
Mei itti-Fagetum Ha TpaBHHo.w npyce, n oripeACAHA C0Acp>KaHHe n KonneHTpamno (Jìoto- 
CHHTeTHnecKHx nnr.MeHTOB (xAopo(j)HAA a h 6, KapomnonAbi) b cooTBeTcrawi c acneKTaMH h 
B peMCHaMH roAa y AiicrbeB AOMnnaHTHbix bhaob, pacTynuix na TpaBHHbix Apycax. Panne- 
BCCCHHHe reo(|)HTi»l >KHBymne B ncpnOAC OOraTblM CBeTOM Anemone ranunculoides. Dentaria 
enneaphyllos, Corydalis bulbosa OHAaAaiOT ÓOACC BbICOKHM ypoBHe.M nur.vieHTOB, OOAblUOH 
nponOpUHCH XAOpO(j)HAAa a H 6. Y TpaBHHHCTOflpyCHblX reMHKpHnTOHHblX BHAOB Oxalis 
acetosella, Galium odoratimi. Viola silvestris, Carex pilosa KOHUCHTpaUHH numeUTOB B QOAee 
xopoiuo ocBemeHHbie ncpnoAbi HHwe, a b MCHee ocBemeHHbie Aerane Mecnuu Bbime. JleTOM 
b ycAOBunx paBHOMepHoro oc bc menu a b nonyjiHUHAx pa3AHHHbix bhaob KOHneHTpaunH 
nwrMeHTa 0AHHai<0Ba. Cooraoiueniie a/6 xAopoc|)HAAa neAbiiì toa onenb HH3Koe, h cbcto- 
3KOAornHecKH 3ai<penAeH0. 


HO Ubi E BOflOPOCJIMB BEHTPHM 
T. XOPTOfJA,aH 


Abtop ij 1970 76 ir. npoBOAHJi iiccJie;ioBaiui>i Bo^opocJieu b ByAauciurcKoft wacTit 
^yna>i il iì ciicTCMe By^aneiUTCKiix omiCTHTCAbHbix coopywoimii, iiocTaBjimomiix iiHTbeByio 
Bo/iy. 

OiiHcaHo 26 hobi>ix ;;;ih nayKii TaKCOHOB. Cpc;ui mix 8 hobbix bhaob, 7 hoabhaob h 
1 1 HOBblX (J)OpM. TaiOKC OlIHCbIBaeTCfl OAHH HOBbllì po;|. 

HoBbie TaKCOHbl CJieAyiOUBie: Pelodiclyon clnthratiforme (Szafer) Geitler f. maius Hortob. 
f. n., Trachelomonas gregussii Hortob. var. danubialis Hortob. var. n., Chlorogonium elorigatimi 
Dang. var .gigas Hortob. var. n., Pteromonas danubialis Hortob. sp. n., Actinastrum ellipsoideum 
Hortob. sp. n., A. hantzchii Lagerh. var. curvatura Hortob. var. n.. Burkillia cornuta W. et 
W. f. minor , Hortob. f. n., Chodatella ciliata ( Lagerh. ) Lem ni. f. crassa Hortob. f. il., Ch. 
quadrangularis Hortob. sp. n., Ch. robusta Hortob. sp. n Crucigenia laxa Hortob. sp. n., Didy- 
mocystis inermis (Fott) Fott var. danubialis Hortob. var. n., I). inermis var. danubialis f. sim¬ 
plex Hortob. f. il., Didymogenopsis Hortob. geo. nov., I). danubialis Hortob. sp. il., Heleochloris 
conica Korsch. f. minor Hortob. f. n., Kirchneriella irregularis (Smit li) Hortob. var. danubialis 
Hortob. var. n., Lagerheimia genevensis Chod., f. crassiseta Hortob. f. n., L. genevensis f. gra¬ 
nulata Hortob. f. il., L. genevensis var. spinosa Ilortol). var. n., L. genevensis var. subglobosa 
(Lemm.) Chod. f. crassiseta Hortob. f. n., L. wratislau iensis Schroed. f. flexocuudata Hortob. 
f. n., Tetraedron caudatum (Corda) Hansg. var. depauperata Printz f. granulatimi Hortob. f. n., 
Tetrallantos gracilis Hortob. sp. n., T. scenedesmoides Hortob. sp. n., Tetrastrum heteracanthum 
(Nordst.)Chod. var .crassisetum Hortob. var. n.,7\ tenuispinum Hortob. f. irregulare Hortob. f. n. 


flPOCTPAHCTBEHHblE nPOL|ECCbI B F1ECMAI1HO-TPABHHHCTblX 
COOBIUECTBAX. I. KOJIIIHECTBO BHflOB, KOJIHHECTBO OCOEEfi, FIOKPOB 
FI BHOMACCA HA yPOBHE COOELUECTBA 

E. H. MO/IHAP, fl. H. HOCEK 

ABTOphl Ii3yHaJlH IICKOTOpi.ie CBOHCTBCHHblC AJIM COOOlUCCTBa H3MCHCHHH (KOJlHMeCTBO 
BHAOB, KOJIHHeCTBO OCOUCII, IlOKpblTHC, >KHByiO II MCpTByiO (|)HT0MaCCy) B pa3JIH l IHI»IX Ce30HHI>IX 
acneicrax, b sìibiichmocth or iiapacTamiH rumina ah (ot(),04 ;to 1 m 2 ) necHaHHO-TpaBHHHCToro 
cooomecTBa. B3hthc o6pa3noB iipoiicxoAHJio cJiynaHHO KBa;tp«'rraMii, He3aBnciiMi>iMn ;tpyr or 
Apyra. 

H3ìMchchhc Mitcjia bhaob ii micjia ocoóeii xopoiuo oTpa>i<aJin h3mchchhc acnei<TOB co- 
oOtuecTBa. Jlcrmie oueHKii Oi.ijiii ca.wbic mh3khc (npiicyTCTBue bhaob, npncnoco6jieHHi»ix i< 
ycAOBHHM ceMH-apHA). rioKpwTHC ne noi<a3ajio cucTCMarimecKyio cBH3b c acncKTaMH. Kojih- 
MCCTBO >K 11 B()ìi ())HTOMaCCl>I poCJK) OT BeCHbl AO OCCHI!. BCC HCCACAOBailIIblC XapaKTOpilCTIiKH, 3a 
HCKAIOMCHHCM MCpTBOlì (J)HTOMaCCI»I OCCHblO AOCTHPaJIH MaKCHMaAbHOTO 3Ha4CHHH. 

KoJIIIMCCTBO BHAOB H3MCHHJI0Cb Jlorapif(|).\Uf 4CCKII lì 3aBHCHM0CT OT pOCTa lUIOUtfAH B 
i<a>KAOM cc3one. Me>KAy bccmii ocrajibHbiMH xapaKTepncTHKaMH h pocTo.M njiomaAH mo>kho omjio 
O npCAeAHTb Il03HTHBHyiO JIIIHCiipHyIO 3aBHCHMOCTb. ABTOpbl onpCACAHJIH TaiOKC IipOUCHTHbie 
OTKAOHCHHH MOKAy A^HIiblMlf, H3MepCHH!>IMH II paCCHIITaiiaMI! Ila 1,()M 2 . CpaBHHBAH CC30HHI»ie 
H3MCHCHHH C I13MCHCIIHHMH IlOKa3ailHbI.MII B SaBHCHMOCTH OT IIAOIHaAH, perpeCCHOHHblC IipHMbie 
noKa3ajii! caMyio Maayio h caMyio óojibmyio KpyTocTb b tom roAy, bkotopom aOcojnoTHan oneni<a 
xapaKTepHCTHKii TaiOKC 6buia MHHHMajibiian, uepuce MaKCHManbHan. 

Mo>kho 6buio oiipeACUiiiTb iiojio>Kirrejibiiyio Jimieapiiyio 3aBHCHM0CTb cpeAH pa3JiH l uu>ix 
nap iiccAeAOBaHHbix xa pa ktc p hcth i<. KpyTOCTi» perpecciioiinbix npHMbix u pa3Jiii l iiibic BpcMciia 
roAa noKa3aAH otkaohchhh. 


j^AHIIblE O PEnPOflyKTHBHOn CnOCOBHOCTM yUFRCUS CERRIS L. 

M. HAXtb 

Paóora coAep>KiiT Aminole 1977 78 rr, o penpoAy kthbho h ciiocoóiiocth Quercus 

cerris L. lì eCTCCTBCHHblX yCAOBIIHX Ha TCppilTOpilll HIliK(j)èKyT- Project. 

HccjiCAOBaniiH iipoBOAHJiiicb Ha 6 ra JiecHoro ynacTKa iioa 50 AepeBbHMH uà <|>iii<ciipo- 
BaHHblX IIAOIltaAflX lì I M 2 , l'AC OIipCACJlHJlOCb KOJIllMeCTBO OliaBllllIX >KCJiyACÌÌ II K0AH4CCTB0 
pa3Bl!BaI01HHXCH H3 HHX caweHUCB, >KI!ByiIU!X B TC4CHHC PO }\l\. 


yCTaHOBJICHO, HTO penpOAyKTHBHaH CnOCOOHOCTb paBHa C r = 19,1%, HTO COOTBeTCTByeT 
C r = 17,86 hit (m 2 ) 10 mcchucb. 

Fiioejib caweHneB paBHa I' = 44,88%, b to BpeMH i<aK cpeAHHH rnoejib paBHHJiacb 
T = 14,54 hit (m 2 ) 4 Mecflua. 

3namiTejibHaH nacTb (46,3%) ypo>Ka>i nona^aer b noHBy y>Ke noBpoKACHiioiì Haceico- 
mwmh. BoJibinoe KOJiimecTBo >KCJiyAen (47,8%) ncTpeóJiHJiocb KpynHbiMH h mcjikhmh mjicko- 
mrraiouuiMii. CpCAi>i nanaBiuiix pa3BHBarbCH iijioaob 73% onaAaJiH He3pejibiMH h Hepa3BHTbiMH. 


HOBblE flAHHblE K OJIOPE nEHEHOHHblX MXOB JIATHHCKOH AMEPMRH I. 

M. PEtfEC 

Abtop oiincbiBacT26 peAKHx raKcoHOB neneHOHHbix mxob ii 3 JlaTiiHCKOH Amcphkh, oojib- 
men nacTbio Ha ocHOBaHim coÓcTBeHHoro MaTepnajia, a TaioKe H3 kojiackuhh HAC h EGR. 
CpeAH liepeHHCJieilHBlx Bhaob 6 HOBbie A J| >1 KyObi: Aphanlejeunea ephemeroides Schust., Colura 
greig-sjnithii Jov.-Ast, Colura tenuicornis (Evans) Steph., Drepanolejeunea lichenicola (Spruce) 
Steph., Prionolejeunea helleri Evans, Radula pallens (Sw.) Dum. A oCTaJlbHbie 3 BHAa HOBbie 
A-nfl Apyrwx cTpaH JlarHHCKOH AMepHKH. 


HOBblE HA3BAHMM B PO£E OPHRYS 

P. Ili00 

Abtop omicbiBaeT 4 HOBbie kom6hh3 uhh h 4 hobbix rnópHAa H3 poAa Ophrys , a TaK>Ke 
AaeT HCKOTOpbie KpHTHHeCKHe TaKCOHOMHHeCKHe 3aMCHaHHH. HoBbie KOMÓHHaUHH: 0. oestrifera 
Fleischmann var. fleischrnannii (Hayek) Soó, var. dyris (Maire) Soó, (J. tommasinii Vis. ssp. 
arenicola (Rchb. f.) Soó, 0. kurdica Riickbrodt ssp. kurdistanica (Renz) Soó. HoBbie ruOpiiAbi: 
O. x gumprechtiana Soó, 0. x waldmanniana Soó, 0. x baumanniana Soó, O. x grafiana Soó. 


3H AH EH HE AHATOMHHECRHX nPM3HAK0B B CHCTEMATHRE BEHTEPCKHX 

GENTIANA 

IO. CyflKO-JIAUA, C. CEH 

ABTopbi H3ynajiH anaTOMHio JincTa h ctcójih y Tpex BeHrepcKHx bhaob G. pneumonanthe, 
G. cruciata, n G. asclepiadea. Ha IlflTb npH3Hai<0B y G. cruciata BJIHHI0T OKpy>KaiOUAie yCAOBHH, 
TOrAa KaK y G. asclepiadea , H G. pneumonanthe TOJIbKO Ha A^a IIpH3HaKa. HllCJIO IianHJIflpHblx 
KJieTOK Ha Kpaio JiHCTa tbiokc pa3Jiimajiocb y sthx Tpex bhaob. Abtopbi HawiiH chthhiJm- 
KaHTHyiO KOppeAHUHK) y G. cruciata MOKAy rAaBHbIMH COCyAHCTO-BOJlOKHHCTbIMH nyHKaMH 
h BHyTpeHHHM BJiarajwmeM nAomaAH napeHXHMbi, h Me>KAy nepBbiMH ookobbimh nyHKaMH 
h BuyTpeHHH.M BJiaraJinmeM njiomaAH napeuxHMbi y G. asclepiadea. ,IJjiHHa ycTbnu HMejia 
oojiee Bbicoi<yio BejinmiHy MH0>KecTBeHH0CTH neivi imipiiHa ycTbnu. ABTopbi HauuiH uejibiiì pHA 
npii3HaK0B KOTOpbie òbuiH oóLLine y Bcex Tpex bhaob, BepHee oòuuie ajia napbi bhaob h KOTOpbie 
b AaJibHeiiuieM a^iot AHarHocTH4eci<yio oijeHKy a^ih oTACJibHbix bhaob. Khk h o>KHAaJiocb Ha 
OClIOBe M0p(|)0-Tai<C0H0MHHeCKHX HCCJieAOBaHHH G. cruciata H G. pneumonanthe noxo>KH no 
anaTOMHMeCKOMy CTpoeHHIO CTeÓJIH, a G. asclepiadea H pneumonanthe HO aHaTOMHH JlHCTa. Sto 
XOpOUJO OÓOCHOBbIBaeT OÓCy>KACHHe TaKCOHOMHH 3THX Tpex BHAOB. 


VARGAMYCES - HOBblH PO^ (HYPHOMYCETES), >KHByiHHÌ4 HA nOflBOflHblX 
rHIUOIHHX PACTHTEJIbHblX OCTATKAX 

HI. TOT 

CTaTMi BKJiionaeT b ceÓH oinicanHC BHAa h Tiina poAa Vargamyces nov. gen. H3 
Hyphomycetes. EAHHCTBeHHbiH bha hoboto poAa oóiiTaeT b boahwx h nojiyBOAflHbix ÓHOTonax. 


AHATOMHH HBLTYLUEXO CORYDALIS BULBOSA (L) PERZ. 
H J10KAJ1M3AUHH AJIKAJIOH^OB 


n. r. BEP3AP h n. t. mhh xoaht 

ABTOpbl H3yM£IJIH M AB AH X3paKTepHCTHKy TKAHCIÌ KJiyÓHH, CTCJIM, AHCTbCB, UBCTOB, a 
raiOKe 3eJienoro 11 3peJioro ruio^a Corydalis bulbosa. Emaci onpcACAeno, mto iimciotch rpyiim»!, 
COCTOHlllHe H3 OAHOH, a TaK>KC 3 4 KJieTOK H3 KOTOpblX 0()pa30BaHbl COÓHparCJIM BUACACHHM, 

oMeHb xapai<repHbie. B iciyone hmcmotch napeHXHMaTHMCCKHe 3JieMCHTi>i, KOTopue coaepwar 
MHoro k*paxMa;ia. ctcóah xapaKTepHbi KOAJiaTepajibHbie nyMKH. V jiHCTbCB mo>kho 

B »iAe;inTb rpynnoBbic >KHAaTOAW. BHyTpeHHeii ctchkh ctchkh njin^a xapaKTepHbi oopa- 
30BaHne narniJi. Thctoxhmhmcckhc HccJieaoBaHHH nokaaajui uà JioKajiH3annio aAKaAOHAOB b 
CTCHK e KJICTKH, MOKAy KACTKa.MH H B COÓHpaTCAHX BUACACHIIIÌ. 
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